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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently protect 
another electronic device from heat radiation of a control 
device by connecting the control device to an electric 
current circuit through a first connecting member and 
connecting the control device to a control circuit 
througha second connecting member. 
SOLUTION: An electric field effect transistor(FET) 18 
and a heat radiating plate 24 are integrally connected to 
each other in a state where a heat radiating part 31a of 
the FET 18 and the heat radiating plate 24 make contact 
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with each other. As an electric current which is the same as an electric current flowing in a 
bus bar circuit flows in the FET 18, heat radiation takes place in the FET 18. As the FET 18 is 
arranged at a position between a bus bar substrate 13 and an electronic circuit substrate 14 in 
a state of being separated from both of the substrates 13, 14 in an electrical connection box 
and the heat radiating plate 24 making contact with a heat radiating part 31a of the FET 18 is 
in-a-state of being exposed outside of a connector housing .26, heat radiating work of this. FET 
18 is high, and it is possible to prevent its radiated heat from badly influencing upon each of 
electronic devices on the electronic circuit substrate 14. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[claim 11 A connector characterized by incorporating at one the 1st connection material for connecting a 
control device and this control device for controlling current which flows a current circuit in the above- 
mentioned current circuit, and the 2nd connection material for connecting the above-mentioned control 
device to a control circuit which controls actuation of this device in connector housing. 
rClaim 21 A connector characterized by having formed a radiator in the above-mentioned control device, 
and exposing this radiator to the exterior of the above-mentioned connector housing in a connector 

according to claim 1. • j i j • 

rClaim 31 A connector characterized by having formed a radiator in the above-mentioned control device, 
and having connected with the radiator concerned radiator material which has bigger surface area than 
this radiator in a connector according to claim 1, and exposing this radiator material to the exterior of the 
above-mentioned connector housing. 

rClaim 41 A connector characterized by making a cooling element which cools the above-mentioned 
radiator in a connector according to claim 3 by carrying out heat transfer compulsonly towards radiator 
material from the above-mentioned radiator between a radiator of the above-mentioned control device, 
and the above-mentioned radiator material intervene. 

rClaim 51 A connector characterized by including in one connection material for cooling which connects 
the above-mentioned cooling element to the above-mentioned connector housing m a control circuit of 
the 2nd circuit board of the above in a connector according to claim 4. 

rClaim 6] A connector characterized by connection material of the above 1st and the 2nd connection 
material having turned to an opposite direction mutually in a connector according to claim 1 to 5. ■ 
[Claim 7] A connector characterized by making a separator which consists of an insulating material 
among two or more 1st connection material intervene in a connector according to claim 6. 
rClaim 81 An electric junction box characterized by arranging the above-mentioned control device in a 
location between the 1st circuit board of the above, and the 2nd circuit board while having the 1st circuit 
board in which a current circuit was included, a control device for controlling current which flows the 
above-mentioned current circuit, and the 2nd circuit board in which a control circuit which controls 
actuation of this control device was included. _ 
rClaim 91 an electric junction box according to claim 8 - setting -- the 1st circuit board of the above, 
and the 2nd circuit board - abbreviation, while making it estrange mutually and arranging in the parallel 
condition A control device with which a control terminal connected with two or more energization 
terminals connected to a current circuit of the 1st circuit board of the above in a control circuit of the 
2nd circuit board of the above projects in the opposite direction mutually An electric junction box 
characterized by arranging among both substrates in the condition that the above-mentioned energization 
terminal turns to a circuit board side of the above 1st, and sense and the above-mentioned control 
terminal turn to a circuit board side of the above 2nd. 

rClaim 101 An electric junction box characterized by connecting radiator material with larger surface 
area than this radiator with a radiator of the above-mentioned control device in an electric junction box 
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according to claim 8 or 9. 

[Claim 1 1] An electric junction box characterized by connecting common radiator material prolonged in 
a radiator of these control devices at the 2nd circuit board of the above, and abbreviation parallel in an 
electric junction box according to claim 10 while installing two or more control devices between the 1st 
circuit board of the above, and the 2nd circuit board. 

[Claim 12] An electric junction box characterized by making a cooling element which cools a radiator in 
an electric junction box according to claim 10 or 1 1 by carrying out heat transfer compulsorily towards 
radiator material from the above-mentioned radiator between a radiator of the above-mentioned control 
device, and the above-mentioned radiator material intervene. 

[Claim 13] An electric junction box characterized by including a cooling control section which controls 
actuation of the above-mentioned cooling element based on temperature detected by this temperature 
detection means in the 2nd circuit board of the above while having a temperature detection means to 
detect temperature of the above-mentioned control device, or temperature corresponding to this, in an 
electric junction box according to claim 12. 

[Claim 14] An electric junction box characterized by having had the following, having connected the 
above-mentioned current circuit to the 1st connection material of the above-mentioned connector, and 
connecting the above-mentioned control circuit to the 2nd connection material of the above-mentioned 
connector. The 1st circuit board in which a current circuit was included A connector according to claim 
1 to 7 into which a control device for controlling current which flows the above-mentioned current 
circuit was built The 2nd circuit board in which a control circuit which controls actuation of the above- 
mentioned control device was included 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , , . j i • 

[The technical field to which invention belongs] This invention relates to the connector and electric 
junction box which are used for the wire harness for automobiles etc. 

[Description of the Prior Art] An example of the circuitry in the conventional electric junction box is 
shown in drawing 17 . In drawing, the bus bar substrate (the 1st circuit board) 90 and the electronic- 
circuitry substrate (the 2nd circuit board) 92 are arranged on abbreviation parallel, and the connector 94 
is interposed between both the substrates 90 and 92 comrades. 

[0003] A power circuit etc. is connected to the bus bar circuit (current circuit) included in the bus bar 
substrate 90 through the electric wire of **** etc., and comparatively big current is passed by this bus 
bar circuit in it. On the electronic-circuitry substrate 92, FET (field-effect transistor)96, the gate signal 
input circuit which inputs a gate signal (control signal) into the gate terminal of this FET96 are earned. 
And the energization terminal (a source terminal and drain terminal) of the above FET 96 is connected 
to the above-mentioned bus bar circuit through the flow section in the above-mentioned connector 94, 
and the current which flows the above-mentioned bus bar circuit is controlled by the gate signal inputted 

(00041 Thus although current equivalent to the current which flows a bus bar circuit is passed between 
the source drains of the above FET 96, this current is remarkably large compared with the current which 
flows the control circuit of the electronic-circuitry substrate 92, and, therefore, the calorific value of 
FET96 becomes very large compared with the electron device mounted on the same electronic-circuitry 
substrate 92 Then, while carrying out exposing some energization terminals on the surface of FET96 
etc that this FET96 should be cooled effectively and forming a radiator conventionally, means like the 
illustration to this radiator to connect the heat sink 98 of a large area comparatively are taken. 

[Probiem(s) to be Solved by the Invention] With the above-mentioned configuration, since FET96 is 
directly mounted on the circuit board 92, propagation and a possibility of doing a bad influence at 
actuation of these devices are in other electron devices with which the heat released out of FET96 was 
mounted on the same electronic-circuitry substrate 92. 

[0006] This invention aims at offering the connector and electric junction box which can protect other 
electron devices from thermolysis of control devices including FET effectively in view of such a 
situation. 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, this 
invention incorporates at one the 1st connection material for connecting a control device and this control 
device for controlling current which flows a current circuit in the above-mentioned current circuit, and 
the 2nd connection material for connecting the above-mentioned control device to a control circuit 
which controls actuation of this device in connector housing. 
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[0008] According to this connector, while connecting that control device to a current circuit through the 
1st connection material, current of a current circuit is controllable by this control device, controlling 
actuation of a control device by this control circuit by connecting the above-mentioned control device to 
a control circuit through the 2nd connection material. In this condition, since it is in a location where the 
above-mentioned control device separated from the above-mentioned control circuit, it prevents telling 
heat released out of a control device directly to other electron devices on the above-mentioned control 
board etc. unlike structure of mounting the above-mentioned control device on a control board like 
before. 

[0009] In this connector, if a radiator is formed in the above-mentioned control device and this radiator 
is exposed to the exterior of the above-mentioned connector housing, heat can be more efficiently 
radiated in heat with which a control device emits a control device compared with structure 
conventionally which is mounted on a control board, and that fault temperature up can be prevented. 
[0010] Moreover, if radiator material which has bigger surface area than a radiator of the above- 
mentioned control device is connected with the radiator concerned and this radiator material is exposed 
to the exterior of the above-mentioned connector housing, a thermolysis operation from this control 
device will be raised further. 

[001 1] Although the above-mentioned radiator material may be directly contacted to a radiator of the 
above-mentioned control device, if a cooling element which cools a radiator by carrying out heat 
transfer compulsorily towards radiator material from the above-mentioned radiator among these is made 
to intervene, thermolysis from a radiator can be promoted further. 

[0012] Furthermore, when connection material for cooling which connects the above-mentioned cooling 
element to a control circuit of the 2nd circuit board of the above is included in one and a cooling element 
and a control circuit were connected to the above-mentioned connector housing through this connection 
material for cooling, it was also able to be said that actuation of a cooling element was controlled using 
this control circuit. 

[0013] As for connection material of the above 1st, and the 2nd connection material, it is desirable that 
these have turned to an opposite direction mutually. Thereby, an activity which connects a control 
device to both sides of a current circuit and a control circuit becomes easy, and wiring structure also 
becomes easy. 

[0014] It can avoid more certainly that energization terminals short-circuit by making a separator which 
consists of an insulating material intervene among the above-mentioned energization terminals in that 
case. 

[0015] Moreover, this invention is the electric junction box which arranged the above-mentioned control 
device in a location between the 1st circuit board of the above, and the 2nd circuit board while being 
equipped with the 1st circuit board in which a current circuit was included, a control device for 
controlling current which flows the above-mentioned current circuit, and the 2nd circuit board in which 
a control circuit which controls actuation of this control device was included. 

[0016] In this configuration, since a semiconductor device is arranged among both substrates, compared 
with structure, it is easy to radiate heat from a semiconductor device conventionally by which this 
semiconductor device is mounted on the 2nd circuit board, and that fault temperature up is avoided. 
Moreover, telling heat released out of this semiconductor device directly to an electron device of the 2nd 
circuit board etc. can also be prevented. And since a semiconductor device is originally arranged among 
both substrates that are carrying out mutual alienation, it does not need to enlarge the whole electric 
junction box, and connection between a semiconductor device and both substrates is also easy for it. 
[0017] especially - the 1st circuit board of the above, and the 2nd circuit board - abbreviation - as the 
above-mentioned semiconductor device, when making it estrange mutually and arranging in the parallel 
condition If that to which a control terminal connected with two or more energization terminals 
connected to a current circuit of the 1st circuit board of the above in a control circuit of the 2nd circuit 
board of the above projects in the opposite direction mutually is used Connection with a circuit included 
in each terminal and each substrate of this semiconductor device can be simply performed by arranging 
a semiconductor device among both substrates, where it turned that energization terminal to a circuit 
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board side of the above 1st and the above-mentioned control terminal is turned to a circuit board side of 
the above 2nd. 

[0018] Moreover, if radiator material with larger surface area than this radiator is connected with a 
radiator of the above-mentioned semiconductor device, a thermolysis operation from this semiconductor 
device will be raised further. 

[0019] Although neither a configuration of this radiator material nor especially arrangement is asked, 
while installing two or more semiconductor devices between the 1st circuit board of the above, and the 
2nd circuit board If common radiator material prolonged in the 2nd circuit board of the above and 
abbreviation parallel is connected with a radiator of these semiconductor devices, using effectively space 
inserted into both substrates, radiator material of a large area can be introduced without making the 
whole electric junction box enlarge, and the part thermolysis operation can be promoted further. 
Moreover, since thermolysis of two or more semiconductor devices by common radiator material can be 
promoted,' components mark are also reduced compared with a case where radiator material is allotted 
for every semiconductor device. Furthermore, since the above-mentioned radiator material will be in a 
wrap condition from one side about the 2nd circuit board of the above, it also becomes possible to make 
this radiator material serve a double purpose as shield material of the 2nd circuit board. 
[0020] Although the above-mentioned radiator material may be directly contacted to a radiator of the 
above-mentioned semiconductor device, if a cooling element which cools a radiator by carrying out heat 
transfer compulsorily towards radiator material from the above-mentioned radiator among these is made 
to intervene, thermolysis from a radiator can be promoted further. 

[002 1 ] Although un-arranging [ that dew condensation occurs on the surface of this semiconductor 
device ] may arise here when cooling of a semiconductor device is unnecessary (at for example, the time 
of un-operating), it carries out that a cooling element operates etc. and a semiconductor device is 
supercooled Like a Peltier device, by supply current from the outside etc., when the above-mentioned 
cooling element is an element in which actuation control is possible, while it is equipped with a 
temperature detection means to detect temperature of the above-mentioned semiconductor device, or 
temperature corresponding to this By including a cooling control section which controls actuation of the 
above-mentioned cooling element based on temperature detected by this temperature detection means in 
the 2nd circuit board of the above, proper temperature control corresponding to the actual condition can 
be performed. 

[0022] Although you may make it arrange the above-mentioned semiconductor device among both 
substrates independently, said each connector is used, i.e., assembly operation of the whole electric 
junction box becomes easy by connecting the above-mentioned current circuit to the 1st connection 
material of this connector, and connecting the above-mentioned control circuit to the 2nd connection 
material of the above-mentioned connector. 

[0023] . . . . . . . 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained based on 

drawing 1 - drawing 7 . 

[0024] The electric junction box 1 0 shown in drawing 1 is equipped with the lower case 1 1 and the 
upper case 12. Engagement section 1 lb is formed in side wall 1 la of a lower case 11, engagement 
section 12b is formed in side wall 12a of an upper case 12, and both the cases 1 1 and the connection 
condition of 12 comrades are held by engagement of both engagement section 1 lb and 12b. 
[0025] The bus bar substrate 13 is arranged on the above-mentioned lower case 1 1 . Much tab 13a has 
started from this bus bar substrate 13 to the upper part. A power circuit etc. is connected to the bus bar 
circuit (current circuit) included in this bus bar substrate 13 through the electric wire of**** etc., and 
comparatively big current is passed by this bus bar circuit in it. 

[0026] Rather than the above-mentioned bus bar substrate 13, two or more stanchion 1 lc which projects 
up further is set up by the periphery section of a lower case 11, and the electronic-circuitry substrate 14 
is supported by such stanchion 1 lc. namely, this electronic-circuitry substrate 14 - the above-mentioned 
bus bar substrate 13 and abbreviation - it is in an parallel condition and is supported by the location 
estranged from this bus bar substrate to the upper part. Many electron devices 15 are mounted in this 
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electronic-circuitry substrate 14, and the control circuit which inputs a gate signal into below-mentioned 
FET18 with these electron devices 15 is constituted. 

[0027] And the connector 16 as shown in drawing 2 - drawing 6 is interposed between this electronic- 
circuitry substrate 14 and the above-mentioned bus bar substrate 13. This connector 16 is equipped with 
the above FET 1 8 and the gate splicing fitting (2nd connection material) 20 which are a control device, 
the drain splicing fitting (1st connection material) 21, the source splicing fitting (2nd connection 
material) 22, and a heat sink 24, and these whole is included in the connector housing 26 made of resin 
by one with mold shaping. 

[0028] The connector housing 26 is prolonged in the periphery section of the electronic-circuitry 
substrate 14, and parallel, and the upper limit section is crooked in the electronic-circuitry substrate 14 
side, a part for and this flection - the two forks in which the side to the plug of the periphery section of 
the above-mentioned electronic-circuitry substrate 14 is possible — clip section 26a of a ** is formed. 
[0029] The semiconductor chip 28 which is an FET main part, a gate terminal (control terminal) 30, the 
drain terminal (energization terminal) 31, and the source terminal (energization terminal) 32 are covered 
with the housing 34 made of resin, and FET 18 can be manufactured with mold shaping etc., as shown in 
drawing 7 (a) - (c). 

[0030] The above-mentioned gate terminal 30 and the source terminal 32 are joined by the side 
( drawing 7 (b) right lateral) of the same side in the above-mentioned semiconductor chip 28, and the 
above-mentioned drain terminal 31 is connected to the side of this and the opposite side. The portion 
joined by the above-mentioned side in this drain terminal 31 is set to radiator 31a which has an area 
equivalent to the side concerned, and this radiator 31a has exposed it to the side of the above-mentioned 
housing 34. 

[0031] Furthermore, as a feature of this FET 18, among the three above-mentioned terminals 30-32, only 
the gate terminal 30 was prolonged in the upper part from the above-mentioned semiconductor chip 28, 
and it has projected from the upper surface of housing 34 to the upper part, and remaining drain 
terminals 31 and source terminals 32 were caudad prolonged in abbreviation parallel in the condition of 
having ranked with right and left mutually, and are caudad projected from the inferior surface of tongue 
of housing 34 in it, respectively. 

[0032] The gate splicing fitting 20 is arranged on the upper part of a connector 16, and the lower limit of 
this gate splicing fitting 20 is connected with the gate terminal of the above FET 18. the upper part of 
this gate splicing fitting 22 - the side - being crooked - a part for that point - clip section 26a of the 
above-mentioned connector housing 26 - the same - the two forks (namely, the side to a plug is 
possible for the electronic-circuitry substrate 14) which can pinch the periphery section of the above- 
mentioned electronic-circuitry substrate 14 from the upper and lower sides - clip section 20a of a ** is 
formed, and the conductor which constitutes the control circuit of this electronic-circuitry substrate 14 
after this clip 20a has pinched the periphery section of the electronic-circuitry substrate 14 - partial 14a 
contacts the above-mentioned clip section 20a, and the above-mentioned control circuit is electrically 
connected to the gate terminal 30 of FET18 through the gate splicing fitting 20. 
[0033] The drain splicing fitting 21 and the source splicing fitting 22 are making mutually the same 
configuration and the configuration which is specifically prolonged up and down and has the 
engagement section of a female mold to the vertical both ends, the lower limit section of the drain 
terminal 31 of the above FET 18 is inserted in the upper limit section of the drain splicing fitting 21, and 
the lower limit section of the source terminal 32 is inserted in the upper limit section of the source 
terminal 22. 

[0034] Between both the splicing fitting 21 and 22 comrades, the separator 36 which consists of an 
insulating material intervenes. The whole is unified by mold shaping and, as for these splicing fitting 21 
and 22 and a separator 36, the insulation of both the splicing fitting 21 and 22 comrades is secured by 
mediation of this separator 36. And these tab 13a is connected to the above-mentioned drain terminal 31 
and the source terminal 32 according to an individual through each splicing fitting 21 and 22 by 
inserting suitable tab 13a in the above-mentioned bus bar substrate 13 in the lower limit section of both 
the splicing fitting 21 and 22 from a lower part. That is, FET 18 is incorporated all over a bus bar circuit. 
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[0035] A heat sink 24 is fabricated with the material excellent in conductivity, such as aluminum, and 
has the configuration prolonged at a horizontal to the size of the connector housing 26 and an 
abbreviation EQC. And after the surface of this heat sink 24 has been exposed to the lateral surface (the 
side of the electronic-circuitry substrate 14 and the opposite side; drawing 2 right lateral) of the 
connector housing 26, this heat sink-24 is also included in the connector housing 26. Protruding line 24a 
of a large number prolonged horizontally is formed in the surface of this heat sink 24, and, thereby, the 
heat sinking plane product of a heat sink 24 is increased. 

[0036] Crevice 24b is formed in the medial surface of this heat sink 24, and by inserting m this crevice 
24b one flank (flank of the side which radiator 3 1 of drain terminal 3 1 a a has specifically exposed) of the 
housing 34 of FET18, after radiator 31a of FET18 and a heat sink 24 have contacted, these FET18 and a 
heat sink 24 are combined with one. 

[0037] Next, an operation of this electric junction box 10 is explained. 

[0038] There are some bus bar circuits which were included in the bus bar substrate 13 and into which 
comparatively big current is inputted through the electric wire of **** etc. The middle, the 
comparatively big current passed in this circuit flows in order of source terminal 32 -> semiconductor 
chip 28 -> drain terminal 31 -> drain splicing fitting 21 -> tab 13a of tab 13a-> source splicing fitting 22 
->FET18 shown in drawing 2 - drawing 6 , and is outputted from a bus bar circuit. On the other hand, a 
gate signal is inputted into the gate terminal 3 0 of the above FET 1 8 through the gate splicing fitting 20 
from the control circuit included in the electronic-circuitry substrate 14, and the amount of energization 
between the source-drains in the above FET 1 8 is controlled by this gate signal. 
[0039] Thus since current equivalent to the current which flows a bus bar circuit flows to FET 18, 
ovrexia takes place to FET18. Since FET 18 was conventionally mounted on the electronic-circuitry 
substrate 14 with other electron devices here, Although sufficient thermolysis operation had a possibility 
that the heat which is hard to be obtained and this FET 18 emits might get across to other electron 
devices and might have a bad influence also on the engine performance of these electron devices even it 
it connected the heat sink etc. with this FET1 8 With the electric junction box 10 shown in drawing 1 - 
drawine7 after FET1 8 has separated from the both sides of the bus bar substrate 13 and the electrome- 
circuitry substrate 14, it is allotted to the location between both the substrates 13 and 14 comrades. Since 
the heat sink 24 in contact with radiator 31a of FET18 is in the condition of having exposed to the way 
outside the connector housing 26, a thermolysis operation of this FET 18 is high, and it can prevent that 
released heat having a bad influence on each electron device on the electronic-circuitry substrate 14 
And since both the substrates 13 and 14 are arranged in the condition of having estranged mutually from 
the first, although FET1 8 is arranged among these, it is not necessary to enlarge especially the electric 

motoi Thegestolt of the 2nd operation is shown in drawing 8 . Although the heat sink 24 which turned 
radiator 31a of FET18 to the lateral surface of a connector 16, and was connected with this radiator 31a 
is exposed to the above-mentioned lateral surface with the gestalt of said 1st operation, with the gestalt 
of this 2nd operation, the above-mentioned radiator 31a was turned to the medial surface of a connector 
16, and the heat sink 24 connected with this heat sink 31a is turned to the above-mentioned medial 

[0041] Thus, what is necessary is to have not asked concrete arrangement of the radiator material of heat 
sink 24 grade, but just to fully have exposed it from the connector housing 26 in this invention. 
r00421 The gestalt of the 3rd operation is shown in drawing 9 . Here, the both ends of the electronic- 
circuitry substrate 14 are connected with the bus bar substrate 13 through the connector 16. That is, two 
connectors 16 are arranged in the condition of carrying out phase opposite, between the electronic- 
circuitry substrate 14 and the bus bar substrate 13. And radiator 31a of FET18 included in each 
connector 16 is directly exposed to the field (medial surface) which counters mutually in each connector 
16 and the single heat sink 38 is connected with it at these radiator 3 1 a. namely, this heat sink 38 ~ 
between the bus bar substrate 13 and the electronic-circuitry substrates 14 - these and abbreviation - it 
is allotted in the parallel condition and intervenes among radiator 31a of both the connectors 16. 
moreover - the inferior surface of tongue of this heat sink 38 - many - fin of several sheets 38a is 
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formed and, thereby, the increment in a heat sinking plane product is achieved. 

[0043] According to such a configuration, in addition to the effect acquired with the gestalt of said the 
1st and 2nd operation, the following effects can be acquired. 

[0044] ** The heat sink 38 of a large area can be arranged by using effectively the space inserted into 
the bus bar substrate 13 and the electronic-circuitry substrate 14, without enlarging the electric junction 
box 10 whole. Therefore, though it is compact structure, the outstanding thermolysis operation can be 

acquired. . 
[0045] ** By the common heat sink 38, the thermolysis from FET18 in two or more connectors 16 can 
be promoted, and components mark can be reduced. 

[0046] ** By the metal heat sink 38, since the inferior surface of tongue of the electronic-circuitry 
substrate 14 can be mostly covered over the whole region, this heat sink 38 can be made to serve a 
double purpose as shield material, and, thereby, can protect the electronic-circuitry substrate 14 from an 
electromagnetic wave effectively. Furthermore, a shielding effect will become thoroughgoing, if a metal 
plate is arranged also on said upper case 12 and the electronic-circuitry substrate 14 is covered with a 
metal plate also from the upper part. 

[0047] Next, the gestalt of the 4th operation is explained based on drawing 10 - drawing 12 . 
[0048] With the gestalt of this operation, Peltier device (cooling element) 40 is interposed between 
radiator 31a of FET18, and a heat sink 24 in the connector 16 shown with the gestalt of said 1st 
operation. This Peltier device 40 is equipped with the terminal of a pair, and in connection with current 
being passed among these terminals, it is a degree corresponding to the magnitude of this current, and it 
is constituted so that heat transfer may be made to start in the direction which goes to a heat sink 24 
from above-mentioned radiator 31a compulsorily. 

[0049] On the other hand, the temperature sensor (temperature detection means) 42 as shown in drawing 
12 is built into said FET18. This temperature sensor 42 consists of a thermocouple etc., and it is 
constituted so that the electrical signal equivalent to the exoergic temperature of FET1 8 may be 

outputted. ' . 

[0050] As shown in drawing 1 1 , the splicing fitting 50A and 50B for cooling (connection material for 
cooling) and the splicing fitting 52 for detection (connection material for detection) of a pair of a 
configuration (namely, configuration which has the clip section whose electronic-circuitry substrate 14 
is pinched) equivalent to this gate splicing fitting 20 are built into the upper part of a connector 16 in the 
condition of standing in a line at a level with said gate splicing fitting 20. Each terminal of said Peltier 
device 40 is connected to each splicing fitting 50A and 50B for cooling through the wiring in a 
connector of****, and the output terminal of the above-mentioned temperature sensor 42 is connected 
to the splicing fitting 52 for detection. And the above-mentioned gate terminal 30, the both-ends child of 
Peltier device 40, and the output terminal of a temperature sensor 42 are connected concurrently to the 
control circuit included in this electronic-circuitry substrate 14 by inserting the periphery section proper 
place of the electronic-circuitry substrate 14 in the clip section of each above-mentioned splicing fitting 
20, 50A, 50B, and 52 at coincidence. 

[0051] The control circuit included in the above-mentioned electronic-circuitry substrate 14 is equipped 
with the temperature data analysis section 44 and the current controller 46 as shown in drawing 12 
besides the above-mentioned gate signal generating section, and the warning command section 48. 
[0052] The temperature data analysis section 44 is constituted so that the temperature data inputted from 
a temperature sensor 42 is analyzed, the control signal corresponding to the temperature may be 
outputted to the current controller 46 when detection temperature is beyond the 1st decision value, and a 
warning control signal may be outputted at the warning command section 48 in beyond the 2nd decision 
value with a detection temperature higher than the 1 st decision value of the above. 
[0053] The current controller 46 passes the current corresponding to this control signal among the both- 
ends children of Peltier device 40, when a control signal is inputted from the above-mentioned 
temperature data analysis section 44. That is, this current controller 46 is constituted so that such big 
current that that temperature is high when the above-mentioned detection temperature is more than fixed 
may be passed among the both-ends children of Peltier device 40. Moreover, when a control signal is 
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inputted from the above-mentioned temperature data analysis section 44, the warning command section 
48 outputs a command signal to the warning means of **** formed in the electric junction box exterior, 
and it is constituted so that it may be made to warn. 

[0054] If pyrexia of FET18 becomes remarkable, since according to such a configuration between the 
both-ends children of Peltier device 40 will energize, Peltier device 40 will operate and the compulsory 
heat transfer from FET1 8 to a heat sink 40 will be caused, the thermolysis to the open air which leads a 
heat sink 24 from FET18 by this is promoted, and the extremes-of-temperature rise of FET18 is avoided, 
moreover, since actuation of Peltier device 40 is suspended when the temperature of FET18 is 
comparatively low, it is based on the supercooling of FET18 - being also inconvenient (for example, 
generating of dew condensation) — it can protect. 

[0055] In addition, you may make it the temperature set as the object of detection detect not only 
exoergic temperature of the above own [ FET18 ] but its ambient temperature, and the temperature of 
the gate splicing fitting 20 in the gestalt of this operation. Moreover, the temperature of the elevated- 
temperature side ( drawing 1 1 drawing 10 and left lateral) of Peltier device 40 is detected, and if 
energization of Peltier device 40 is stopped when this temperature rises too much, failure of Peltier 
device 40 self can also be prevented. 

[0056] Moreover, you may make it make Peltier device 40 intervene, respectively between both the 
connectors 16 shown with the gestalt of said 3rd operation, and the both ends of a heat sink 38, as the 
connector 16 which can introduce this Peltier device 40 is not restricted to what was shown in the gestalt 
of said 1st operation, for example, is shown in drawing 1 3 as a gestalt of the 5th operation. 
[0057] The gestalt of the 6th operation is shown in drawing 14 (a) and (b). although said each operation 
gestalt showed what used the connector 16 incorporating this for connection within an electric junction 
box, using FET as a control device, while using the connector 16 which incorporated IPS (Intelligent 
Power Switch) as a control device with the gestalt of this operation - this connector 16 ~ the inside of 
an electric junction box - setting - coming out - there is nothing, direct continuation is carried out to a 
power supply and a load, and it is made to perform that flow control. 

[0058] Above IPS has the power section 60 and the intelligent section 62. In the power section 60, the 
switching element which consists of FET etc., an internal electrical power source, a thermo-sensitive 
device, etc. are incorporated. The intelligent section 62 consisted of logical circuits etc., and is equipped 
with the function to judge the existence of abnormalities based on detecting signals, such as the above- 
mentioned thermo-sensitive device, the function to perform on-off control of the above-mentioned 
switching element based on the command inputted from an external control circuit, etc. 
[0059] A grounding terminal 63, the input terminal 64 into which the above-mentioned command is 
inputted, and the diagnostic-output terminal 65 for outputting an abnormality diagnostic signal to the 
above-mentioned control circuit are formed in the intelligent section 62, and these terminals are 
equipped with splicing fitting 68. On the other hand, a power supply terminal 67 and an output terminal 
66 are formed in the above-mentioned power section 60, a power supply terminal 67 is equipped with 
splicing fitting 77, and the output terminal 66 is equipped with splicing fitting 76. And mold shaping of 
the connector housing 70 is carried out on the outside that these whole should be unified, and the 
connector 16 is constituted. While the above-mentioned input terminal 64 and the diagnostic-output 
terminal 65 are connected to the above-mentioned control circuit through splicing fitting (2nd 
connection material) 68, respectively A power supply terminal 67 is connected to a power supply 
through splicing fitting (1st connection material) 77, and the output terminal 66 is connected to the load 
through splicing fitting (1st connection material) 76. 

[0060] Even if it uses such a connector 16, energization between power supply-loads can be turned on 
and off by actuation of IPS which is a control device, and actuation of this IPS can be controlled by the 
control circuit. And efficient thermolysis can be performed by making IPS estrange from this control 
circuit by being able to protect the circuit element of a control circuit and exposing the power supply 
terminal 67 of Above IPS on the external surface of the connector housing 70. Furthermore, the 
thermolysis effect can be heightened by introducing a heat sink and a suitable cooling element like the 
above. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 8 of 10 



[0061] Moreover, when Above IPS builds in two or more switching elements (i.e., as shown in drawing 
15 (a) and (b) as a gestalt of the 7th operation, also when it has two or more input terminals 64 and 
output terminals 66), the connector 16 with which the whole was united like the gestalt of 
implementation of said 6th operation can be constituted. 

[0062] In addition, you may make it the connector of this invention connect the 1st [ as shown in said 
drawing 2 , not only when carrying out direct continuation to the bus bar substrate 13 and the' electronic- 
circuitry substrate 14, but ] connection material to a current circuit through an electric wire, and may 
make it connect the 2nd connection material to a control circuit through an electric wire. For example, 
you may make it connect to splicing fitting 68 and splicing fitting 76 and 77 the cable terminal and 
connector which were prepared in the terminal of the above-mentioned electric wire in the case of the 
connector 16 shown in drawing 14 (a) and (b). 

[0063] Thus, since the arrangement location of a connector can be freely set to the structure which 
connected the connector of this invention to the current circuit and the control circuit through the electric 
wire, respectively, when thermolysis of the electron device inserted especially in the interior of a 
connector is remarkable, the advantage which can prevent the thermal run away of the above-mentioned 
electron device is acquired by installing only a part for a connector area in the location where 
environmental temperature is low. 

[0064] On the other hand, if the wiring gestalt which carries out direct continuation of the 1st connection 
material of the connector of this invention to the load or power supply terminal, and connects the 2nd 
connection material of the connector of this invention to a current circuit side through an electric wire at 
a control circuit side is taken It is possible to be able to carry out [ shortest ]-izing of the path for which 
it flows, the path, i.e., the high current, between a current circuit and the connector of this invention, to 
abolish the necessity of arranging the large diameter electric wire for high currents on this path, and to 
reduce cost remarkably, making a current circuit estrange greatly from the above-mentioned control 
circuit comparatively weak with heat. Moreover, the noise which comes out of the above-mentioned 
high current path can be prevented using the minimum cutoff material. 

[0065] Moreover, to a current circuit, the 1st connection material of the connector of this invention is 
connected to reverse through an electric wire, and when it can be made to carry out to the connector for 
substrates of the circuit board in which the control circuit was included etc. direct continuation of the 
2nd connection material, the advantage which can combine the connector of this invention with the 
above-mentioned connector for substrates etc. easily is acquired, making a control circuit and a current 
circuit estrange greatly. Moreover, since a high current does not flow the above-mentioned circuit board 
top, the temperature rise of the substrate concerned and generating of a radiation noise can be prevented, 
and the advantage which can prevent malfunction of the control circuit included in this substrate is 
acquired. 

[0066] Although various methods of manufacturing a connector 16 in this invention are considered, the 
example is shown in drawing 16 (a) - (c). 

[0067] First, as shown in drawing 16 (a), while manufacturing what equipped the power section 60 of 
IPS with the power supply terminal 67 and the output terminal 66, as shown in this drawing (b), mold 
shaping of the connector housing 72 with which the splicing fitting 73 for grounding terminals, the 
splicing fitting 74 for diagnostic-output terminals, and the splicing fitting 75 for input terminals were 
fixed is carried out, and what was shown by said drawing 16 (a) is fixed to crevice 72a formed in this 
connector housing 72. next, it is shown in this drawing (c) ~ as — each terminal of the power section 60 

each above-mentioned splicing fitting 73, 74, and 75 - a wire 78 - minding ~ connecting (that is, it 
connecting by wirebonding etc.) - a power supply terminal 67 and an output terminal 66 are equipped 
with splicing fitting 77 and 76, respectively. And a connector can be completed by putting a lid for a 
part for a connection with the above-mentioned wire 78 on the connector housing 72 from a top a cover 
and if needed by resin mold etc. at least. 

[0068] This invention can also take the following gestalten as an example besides the gestalt of the 
above-mentioned operation. 

[0069] (1) In the gestalt of said 1st operation etc., it is also possible to interpose between both the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/1 2/2004 



Page 9 of 10 



substrates 13 and 14 comrades in the condition of having omitted the connector housing 26 and having 
made the full exposure of FET18 carrying out outside. The thermolysis effect can be promoted by 
connecting the radiator material of heat sink 24 grade with the radiator of FET18 also in this case, or 
making Peltier device 40 intervene between this radiator material and FET18. However, like said each 
operation gestalt, if the above FET .18 is unified as a single connector 16 with each splicing fitting 20- 
22, the advantage which can carry out [ easy ]-izing of the assembly operation of the electric junction 
box 10 whole will be acquired. 

[0070] (2) In addition to this, the control device in this invention can apply IGBT (Insulated Gate 
Bipolar Transistor), BPT (Bipolar Transistor), various regulators, a power module, etc. not only in the 
above [ FET or IPS ] 18. However, if the control device with which a control terminal (the example of 
drawing gate terminal 30) and an energization terminal (the example of drawing the drain terminal 31 
and the source terminal 32) project in an opposite side mutually is used as shown in said each operation 
gestalt The advantage which can simplify connection structure is acquired by interposing this control 
device between both the substrates 13 and 14 in the condition that the above-mentioned energization 
terminal turns to the above-mentioned bus bar substrate 13 side (the example of drawing under), and the 
sense and a control terminal turn to the electronic-circuitry substrate 14 side (above). 
[0071] (3) The 1st circuit board in this invention can apply the various circuit boards by which the 
conductor was built into the substrate which consists not only of the above bus bar substrates 13 but of 
an insulating material. 
[0072] 

[Effect of the Invention] A control device for this invention to control the current which flows a current 
circuit as mentioned above, The 1st connection material for connecting this control device to the above- 
mentioned current circuit, Since it is the connector which incorporated at one the 2nd connection 
material for connecting the above-mentioned control device to the control circuit which controls 
actuation of this device in connector housing It is effective in the ability to protect other electron devices 
which constitute the above-mentioned control circuit from thermolysis of a control device, controlling 
the current in a current circuit by connecting this connector to the above-mentioned current circuit and a 
control circuit. 

[0073] And by forming a radiator in the control device of this connector, and exposing this radiator to 
the exterior of the above-mentioned connector housing, the heat which a control device emits can be 
radiated efficiently and the effect that that fault temperature up can be prevented is acquired. 
[0074] Moreover, the thermolysis effect can be made still more remarkable by connecting with the 
radiator concerned the radiator material which has bigger surface area than the radiator of the above- 
mentioned control device, and exposing this radiator material to the exterior of the above-mentioned 
connector housing. 

[0075] Furthermore, according to the thing between which the cooling element which cools a radiator by 
carrying out heat transfer compulsorily towards radiator material from the above-mentioned radiator 
between the above-mentioned radiator material and a radiator was made to be placed, the effect that the 
thermolysis from a radiator can be promoted positively is acquired. 

[0076] Furthermore, the effect which can control actuation of a cooling element using this control circuit 
is acquired by connecting a cooling element and a control circuit to the above-mentioned connector 
housing through this connection material for cooling according to what included in one the connection 
material for cooling which connects the above-mentioned cooling element to the control circuit of the 
2nd circuit board of the above. 

[0077] Moreover, according to that the connection material of the above 1st and the 2nd connection 
material have turned [ that ] to the opposite direction mutually, the activity which connects a control 
device to the both sides of a current circuit and a control circuit is done easy, and the effect which can 
also simplify wiring structure is acquired. 

[0078] Furthermore, the effect which can be avoided more certainly is acquired [ that energization 
terminals short-circuit and ] by making the separator which consists of an insulating material intervene 
among the above-mentioned energization terminals. 
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[0079] Moreover, while this invention is equipped with the 1st circuit board in which the current circuit 
was included, the control device for controlling the current which flows the above-mentioned current 
circuit, and the 2nd circuit board in which the control circuit which controls actuation of this control 
device was included Since it is the electric junction box which arranged the above-mentioned control 
device in the location between the 1 st circuit board of the above, and the 2nd circuit board While 
promoting thermolysis of a control device and being able to secure that good actuation compared with 
structure conventionally by which this control device is mounted on the 2nd circuit board, it is effective 
in the ability to prevent that the heat released out of this control device has a bad influence on the 
electron device of the 2nd circuit board etc. Moreover, although a control device is arranged on the 
location between both substrates, it is not necessary to enlarge the whole electric junction box specially, 
and the above-mentioned effect is acquired with compact structure, and-izing also of the connection 
between a control device and both substrates can be carried out [ easy ]. 

[0080] especially - the 1st circuit board of the above, and the 2nd circuit board - abbreviation - as the 
above-mentioned control device, when making it estrange mutually and arranging in the parallel 
condition If that to which the control terminal connected with two or more energization terminals 
connected to the current circuit of the 1st circuit board of the above in the control circuit of the 2nd 
circuit board of the above projects in the opposite direction mutually is used The effect which can 
simplify connection with the circuit included in each terminal and each substrate of this control device is 
acquired by arranging a control device among both substrates, where it turned that energization terminal 
to the circuit board side of the above 1st and the above-mentioned control terminal is turned to the 
circuit board side of the above 2nd. 

[0081] Moreover, if radiator material with larger surface area than this radiator is connected with the 
radiator of the above-mentioned control device, the effect which can promote the thermolysis from this 
control device further will be acquired. 

[0082] While installing two or more control devices between the 1st circuit board of the above, and the 
2nd circuit board According to what connected with the radiator of these control device the common 
radiator material prolonged in the 2nd circuit board of the above, and abbreviation parallel While being 
able to introduce the radiator material of a large area, without making the whole electric junction box 
enlarge and being able to promote the part thermolysis operation further, using effectively the space 
inserted into both substrates, the effect which can also reduce components mark is acquired. 
Furthermore, since the above-mentioned radiator material will be in a wrap condition from one side 
about the 2nd circuit board of the above, the effect that the control circuit in the 2nd circuit board can be 
effectively protected from an electromagnetic wave is also acquired by making this radiator material 
serve a double purpose as shield material of the 2nd circuit board. 

[0083] If a cooling element is made to intervene between the above-mentioned radiator material and the 
radiator of the above-mentioned control device and it is made to carry out heat transfer compulsorily 
towards radiator material from the above-mentioned radiator, the thermolysis from a radiator will be 
promoted further and the effect that the fault temperature up of a control device can be prevented still 
more certainly will be acquired. 

[0084] Furthermore, if the cooling control section which controls actuation of the above-mentioned 
cooling element based on the temperature detected by this temperature detection means includes in the 
2nd circuit board of the above while having a temperature detection means detect the temperature of the 
above-mentioned control device, or the temperature corresponding to this, the effect which can perform 
the proper temperature control which balanced the actual condition, using this control circuit effectively 
will be acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused, by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . - . , 

[The technical field to which invention belongs] This invention relates to the connector and electric 

junction box which are used for the wire harness for automobiles etc. 

[0002] . . . , , . 

[Description of the Prior Art] An example of the circuitry in the conventional electnc junction box is 
shown in drawing 17 . In drawing, the bus bar substrate (the 1 st circuit board) 90 and the electronic- 
circuitry substrate (the 2nd circuit board) 92 are arranged on abbreviation parallel, and the connector 94 
is interposed between both the substrates 90 and 92 comrades. 

[0003] A power circuit etc. is connected to the bus bar circuit (current circuit) included m the bus bar 
substrate 90 through the electric wire of **** etc., and comparatively big current is passed by this bus 
bar circuit in it. On the electronic-circuitry substrate 92, FET (field-effect transistor)96, the gate signal 
input circuit which inputs a gate signal (control signal) into the gate terminal of this FET96 are earned. 
And the energization terminal (a source terminal and drain terminal) of the above FET 96 is connected 
to the above-mentioned bus bar circuit through the flow section in the above-mentioned connector 94, 
and the current which flows the above-mentioned bus bar circuit is controlled by the gate signal inputted 
into this FET96. . 

[0004] Thus although current equivalent to the current which flows a bus bar circuit is passed between 
the source drains of the above FET 96, this current is remarkably large compared with the current which 
flows the control circuit of the electronic-circuitry substrate 92, and, therefore, the calonfic value of 
FET96 becomes very large compared with the electron device mounted on the same electronic-circuitry 
substrate 92. Then, while carrying out exposing some energization terminals on the surface of FET96 
etc. that this FET96 should be cooled effectively and forming a radiator conventionally, means like the 
illustration to this radiator to connect the heat sink 98 of a large area comparatively are taken. 

[Problem(s) to be Solved by the Invention] With the above-mentioned configuration, since FET96 is 
directly mounted on the circuit board 92, propagation and a possibility of doing a bad influence at 
actuation of these devices are in other electron devices with which the heat released out of FET96 was 
mounted on the same electronic-circuitry substrate 92. 

[0006] This invention aims at offering the connector and electric junction box which can protect other 
electron devices from thermolysis of control devices including FET effectively in view of such a 
situation. 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, this 
invention incorporates at one the 1st connection material for connecting a control device and this control 
device for controlling current which flows a current circuit in the above-mentioned current circuit, and 
the 2nd connection material for connecting the above-mentioned control device to a control circuit 
which controls actuation of this device in connector housing. 
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[0008] According to this connector, while connecting that control device to a current circuit through the 
1st connection material, current of a current circuit is controllable by this control device, controlling 
actuation of a control device by this control circuit by connecting the above-mentioned control device to 
a control circuit through the 2nd connection material. In this condition, since it is in a location where the 
above-mentioned control device separated from the above-mentioned control circuit, it prevents telling 
heat released out of a control device directly to other electron devices on the above-mentioned control 
board etc. unlike structure of mounting the above-mentioned control device on a control board like 
before. 

[0009] In this connector, if a radiator is formed in the above-mentioned control device and this radiator 
is exposed to the exterior of the above-mentioned connector housing, heat can be more efficiently 
radiated in heat with which a control device emits a control device compared with structure 
conventionally which is mounted on a control board, and that fault temperature up can be prevented. 
[0010] Moreover, if radiator material which has bigger surface area than a radiator of the above- 
mentioned control device is connected with the radiator concerned and this radiator material is exposed 
to the exterior of the above-mentioned connector housing, a thermolysis operation from this control 
device will be raised further. 

[001 1] Although the above-mentioned radiator material may be directly contacted to a radiator of the 
above-mentioned control device, if a cooling element which cools a radiator by carrying out heat 
transfer compulsorily towards radiator material from the above-mentioned radiator among these is made 
to intervene, thermolysis from a radiator can be promoted further. 

[0012] Furthermore, when connection material for cooling which connects the above-mentioned cooling 
element to a control circuit of the 2nd circuit board of the above is included in one and a cooling element 
and a control circuit were connected to the above-mentioned connector housing through this connection 
material for cooling, it was also able to be said that actuation of a cooling element was controlled using 
this control circuit. m / . ' 

[0013] As for connection material of the above 1st, and the 2nd connection material, it is desirable that 
these have turned to an opposite direction mutually. Thereby, an activity which connects a control 
device to both sides of a current circuit and a control circuit becomes easy, and wiring structure also 
becomes easy. . 

[0014] It can avoid more certainly that energization terminals short-circuit by making a separator which 
consists of an insulating material intervene among the above-mentioned energization terminals in that 
case. 

[0015] Moreover, this invention is the electric junction box which arranged the above-mentioned control 
device in a location between the 1st circuit board of the above, and the 2nd circuit board while being 
equipped with the 1 st circuit board in which a current circuit was included, a control device for 
controlling current which flows the above-mentioned current circuit, and the 2nd circuit board in which 
a control circuit which controls actuation of this control device was included. 

[0016] In this configuration, since a semiconductor device is arranged among both substrates, compared 
with structure, it is easy to radiate heat from a semiconductor device conventionally by which this 
semiconductor device is mounted on the 2nd circuit board, and that fault temperature up is avoided. 
Moreover, telling heat released out of this semiconductor device directly to an electron device of the 2nd 
circuit board etc. can also be prevented. And since a semiconductor device is originally arranged among 
both substrates that are carrying out mutual alienation, it does not need to enlarge the whole electric 
junction box, and connection between a semiconductor device and both substrates is also easy for it. 
[0017] especially - the 1st circuit board of the above, and the 2nd circuit board - abbreviation - as the 
above-mentioned semiconductor device, when making it estrange mutually and arranging in the parallel 
condition If that to which a control terminal connected with two or more energization terminals 
connected to a current circuit of the 1st circuit board of the above in a control circuit of the 2nd circuit 
board of the above projects in the opposite direction mutually is used Connection with a circuit included 
in each terminal and each substrate of this semiconductor device can be simply performed by arranging 
a semiconductor device among both substrates, where it turned that energization terminal to a circuit 
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board side of the above 1st and the above-mentioned control terminal is turned to a circuit board side of 

the above 2nd. . , 

[00 1 8] Moreover, if radiator material with larger surface area than this radiator is connected with a 
radiator of the above-mentioned semiconductor device, a thermolysis operation from this semiconductor 
device will be raised further. 

[0019] Although neither a configuration of this radiator material nor especially arrangement is asked, 
while installing two or more semiconductor devices between the 1st circuit board of the above, and the 
2nd circuit board If common radiator material prolonged in the 2nd circuit board of the above and 
abbreviation parallel is connected with a radiator of these semiconductor devices, using effectively space 
inserted into both substrates, radiator material of a large area can be introduced without making the 
whole electric junction box enlarge, and the part thermolysis operation can be promoted further. 
Moreover, since thermolysis of two or more semiconductor devices by common radiator material can be 
promoted,' components mark are also reduced compared with a case where radiator material is allotted 
for every semiconductor device. Furthermore, since the above-mentioned radiator material will be in a 
wrap condition from one side about the 2nd circuit board of the above, it also becomes possible to make 
this radiator material serve a double purpose as shield material of the 2nd circuit board. 
[0020] Although the above-mentioned radiator material may be directly contacted to a radiator of the 
above-mentioned semiconductor device, if a cooling element which cools a radiator by carrying out heat 
transfer compulsorily towards radiator material from the above-mentioned radiator among these is made 
to intervene, thermolysis from a radiator can be promoted further. 

[0021] Although un-arranging [ that dew condensation occurs on the surface of this semiconductor 
device ] may arise here when cooling of a semiconductor device is unnecessary (at for example, the time 
of un-operating), it carries out that a cooling element operates etc. and a semiconductor device is 
supercooled Like a Peltier device, by supply current from the outside etc., when the above-mentioned 
cooling element is an element in which actuation control is possible, while it is equipped with a 
temperature detection means to detect temperature of the above-mentioned semiconductor device, or 
temperature corresponding to this By including a cooling control section which controls actuation of the 
above-mentioned cooling element based on temperature detected by this temperature detection means in 
the 2nd circuit board of the above, proper temperature control corresponding to the actual condition can 

be performed. . tU 

[0022] Although you may make it arrange the above-mentioned semiconductor device among both 
substrates independently, said each connector is used, i.e., assembly operation of the whole electric 
junction box becomes easy by connecting the above-mentioned current circuit to the 1st connection 
material of this connector, and connecting the above-mentioned control circuit to the 2nd connection 
material of the above-mentioned connector. 

[0023] . . ■ . JL . 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained based on 

drawing 1 - drawing 7 . 

[0024] The electric junction box 1 0 shown in drawing 1 is equipped with the lower case 1 1 and the 
upper case 1 2. Engagement section 1 lb is formed in side wall 1 1 a of a lower case 1 1 , engagement 
section 12b is formed in side wall 12a of an upper case 12, and both the cases 1 1 and the connection 
condition of 12 comrades are held by engagement of both engagement section 1 lb and 12b. 
[0025] The bus bar substrate 13 is arranged on the above-mentioned lower case 11. Much tab 13a has 
started from this bus bar substrate 13 to the upper part. A power circuit etc. is connected to the bus bar 
circuit (current circuit) included in this bus bar substrate 13 through the electric wire of**** etc., and 
comparatively big current is passed by this bus bar circuit in it. 

[0026] Rather than the above-mentioned bus bar substrate 13, two or more stanchion 1 lc which projects 
up further is set up by the periphery section of a lower case 1 1, and the electronic-circuitry substrate 14 
is supported by such stanchion 11c. namely, this electronic-circuitry substrate 14 - the above-mentioned 
bus bar substrate 13 and abbreviation - it is in an parallel condition and is supported by the location 
estranged from this bus bar substrate to the upper part. Many electron devices 15 are mounted in this 
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electronic-circuitry substrate 14, and the control circuit which inputs a gate signal into below-mentioned 
FET 18 with these electron devices 15 is constituted. 

[0027] And the connector 16 as shown in drawing 2 - drawing 6 is interposed between this electronic- 
circuitry substrate 14 and the above-mentioned bus bar substrate 13. This connector 16 is equipped with 
the above FET 18 and the gate splicing fitting (2nd connection material) 20 which are a control device, 
the drain splicing fitting (1st connection material) 21, the source splicing fitting (2nd connection 
material) 22, and a heat sink 24, and these whole is included in the connector housing 26 made of resin 
by one with mold shaping. 

[0028] The connector housing 26 is prolonged in the periphery section of the electronic-circuitry 
substrate 14, and parallel, and the upper limit section is crooked in the electronic-circuitry substrate 14 
side, a part for and this flection — the two forks in which the side to the plug of the periphery section of 
the above-mentioned electronic-circuitry substrate 14 is possible — clip section 26a of a ** is formed. 
[0029] The semiconductor chip 28 which is an FET main part, a gate terminal (control terminal) 30, the 
drain terminal (energization terminal) 31, and the source terminal (energization terminal) 32 are covered 
with the housing 34 made of resin, and FET18 can be manufactured with mold shaping etc., as shown in 
drawing 7 (a) - (c). 

[0030] The above-mentioned gate terminal 30 and the source terminal 32 are joined by the side 
( drawing 7 (b) right lateral) of the same side in the above-mentioned semiconductor chip 28, and the 
above-mentioned drain terminal 3 1 is connected to the side of this and the opposite side. The portion 
joined by the above-mentioned side in this drain terminal 31 is set to radiator 31a which has an area 
equivalent to the side concerned, and this radiator 31a has exposed it to the side of the above-mentioned 
housing 34. 

[0031] Furthermore, as a feature of this FET 18, among the three above-mentioned terminals 30-32, only 
the gate terminal 30 was prolonged in the upper part from the above-mentioned semiconductor chip 28, 
and it has projected from the upper surface of housing 34 to the upper part, and remaining drain 
terminals 31 and source terminals 32 were caudad prolonged in abbreviation parallel in the condition of 
having ranked with right and left mutually, and are caudad projected from the inferior surface of tongue 
of housing 34 in it, respectively. 

[0032] The gate splicing fitting 20 is arranged on the upper part of a connector 16, and the lower limit of 
this gate splicing fitting 20 is connected with the gate terminal of the above FET 18. the upper part of 
this gate splicing fitting 22 « the side - being crooked - a part for that point - clip section 26a of the 
above-mentioned connector housing 26 - the same - the two forks (namely, the side to a plug is 
possible for the electronic-circuitry substrate 14) which can pinch the periphery section of the above- 
mentioned electronic-circuitry substrate 14 from the upper and lower sides - clip section 20a of a ** is 
formed, and the conductor which constitutes the control circuit of this electronic-circuitry substrate 14 
after this clip 20a has pinched the periphery section of the electronic-circuitry substrate 14 - partial 14a 
contacts the above-mentioned clip section 20a, and the above-mentioned control circuit is electrically 
connected to the gate terminal 30 of FET1 8 through the gate splicing fitting 20. 
[0033] The drain splicing fitting 21 and the source splicing fitting 22 are making mutually the same 
configuration and the configuration which is specifically prolonged up and down and has the 
engagement section of a female mold to the vertical both ends, the lower limit section of the drain 
terminal 31 of the above FET 18 is inserted in the upper limit section of the drain splicing fitting 21, and 
the lower limit section of the source terminal 32 is inserted in the upper limit section of the source 
terminal 22. 

[0034] Between both the splicing fitting 21 and 22 comrades, the separator 36 which consists of an 
insulating material intervenes. The whole is unified by mold shaping and, as for these splicing fitting 21 
and 22 and a separator 36, the insulation of both the splicing fitting 21 and 22 comrades is secured by 
mediation of this separator 36. And these tab 13a is connected to the above-mentioned drain terminal 31 
and the source terminal 32 according to. an individual through each splicing fitting 21 and 22 by 
inserting suitable tab 13a in the above-mentioned bus bar substrate 13 in the lower limit section of both 
the splicing fitting 2 1 and 22 from a lower part. That is, FET 18 is incorporated all over a bus bar circuit. 
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[0035] A heat sink 24 is fabricated with the material excellent in conductivity, such as aluminum, and 
has the configuration prolonged at a horizontal to the size of the connector housing 26 and an 
abbreviation EQC. And after the surface of this heat sink 24 has been exposed to the lateral surface (the 
side of the electronic-circuitry substrate 14 and the opposite side; drawing 2 right lateral) of the 
connector housing 26, this heat sink 24 is also included in the connector housing 26. Protruding line 24a 
of a large number prolonged horizontally is formed in the surface of this heat sink 24, and, thereby, the 
heat sinking plane product of a heat sink 24 is increased. 

[0036] Crevice 24b is formed in the medial surface of this heat sink 24, and by inserting in this crevice 
24b one flank (flank of the side which radiator 3 lof drain terminal 31a a has specifically exposed) of the 
housing 34 of FET 18, after radiator 31a of FET18 and a heat sink 24 have contacted, these FET 18 and a 
heat sink 24 are combined with one. 

[0037] Next, an operation of this electric junction box 10 is explained. 

[0038] There are some bus bar circuits which were included in the bus bar substrate 13 and into which 
comparatively big current is inputted through the electric wire of**** etc. The middle, the 
comparatively big current passed in this circuit flows in order of source terminal 32 -> semiconductor 
chip 28 -> drain terminal 31 -> drain splicing fitting 21 -> tab 13a of tab 13a-> source splicing fitting 22 
->FET18 shown in drawing 2 - drawing 6 , and is outputted from a bus bar circuit. On the other hand, a 
gate signal is inputted into the gate terminal 30 of the above FET 18 through the gate splicing fitting 20 
from the control circuit included in the electronic-circuitry substrate 14, and the amount of energization 
between the source-drains in the above FET 1 8 is controlled by this gate signal. 
[0039] Thus, since current equivalent to the current which flows a bus bar circuit flows to FET 18, 
pyrexia takes place to FET 18. Since FET 18 was conventionally mounted on the electronic-circuitry 
substrate 14 with other electron devices here, Although sufficient thermolysis operation had a possibility 
that the heat which is hard to be obtained and this FET 18 emits might get across to other electron 
devices, and might have a bad influence also on the engine performance of these electron devices even if 
it connected the heat sink etc. with this FET 18 With the electric junction box 10 shown in drawing 1 - 
drawing 7 , after FET1 8 has separated from the both sides of the bus bar substrate 13 and the electronic- 
circuitry substrate 14, it is allotted to the location between both the substrates 13 and 14 comrades. Since 
the heat sink 24 in contact with radiator 31a of FET 18 is in the condition of having exposed to the way 
outside the connector housing 26, a thermolysis operation of this FET 18 is high, and it can prevent that 
released heat having a bad influence on each electron device on the electronic-circuitry substrate 14. 
And since both the substrates 13 and 14 are arranged in the condition of having estranged mutually from 
the first, although FET 18 is arranged among these, it is not necessary to enlarge especially the electric 
junction box 10. 

[0040] The gestalt of the 2nd operation is shown in drawing 8 . Although the heat sink 24 which turned 
radiator 31a of FET 18 to the lateral surface of a connector 16, and was connected with this radiator 31a 
is exposed to the above-mentioned lateral surface with the gestalt of said 1st operation, with the gestalt 
of this 2nd operation, the above-mentioned radiator 31a was turned to the medial surface of a connector 
16, and the heat sink 24 connected with this heat sink 3 la is turned to the above-mentioned medial 
surface. 

[0041] Thus, what is necessary is to have not asked concrete arrangement of the radiator material of heat 
sink 24 grade, but just to fully have exposed it from the connector housing 26 in this invention. 
[0042] The gestalt of the 3rd operation is shown in drawing 9 . Here, the both ends of the electronic-, 
circuitry substrate 14 are connected with the bus bar substrate 13 through the connector 16. That is, two 
connectors 16 are arranged in the condition of carrying out phase opposite, between the electronic- 
circuitry substrate 14 and the bus bar substrate 13. And radiator 31a of FET 18 included in each 
connector 16 is directly exposed to the field (medial surface) which counters mutually in each connector 
16, and the single heat sink 38 is connected with it at these radiator 31a. namely, this heat sink 38 - 
between the bus bar substrate 13 and the electronic-circuitry substrates 14 - these and abbreviation — it 
is allotted in the parallel condition and intervenes among radiator 31a of both the connectors 16. 
moreover - the inferior surface of tongue of this heat sink 38 - many - fin of several sheets 38a is 
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formed and, thereby, the increment in a heat sinking plane product is achieved. 

[0043] According to such a configuration, in addition to the effect acquired with the gestalt of said the 

1st and 2nd operation, the following effects can be acquired. 

[0044] ** The heat sink 38 of a large area can be arranged by using effectively the space inserted into 
the bus bar substrate 13 and the electronic-circuitry substrate 14, without enlarging the electric junction 
box 10 whole. Therefore, though it is compact structure, the outstanding thermolysis operation can be 
acquired. . 

[0045] ** By the common heat sink 38, the thermolysis from FET18 in two or more connectors 16 can 
be promoted, and components mark can be reduced. 

[0046] ** By the metal heat sink 38, since the inferior surface of tongue of the electronic-circuitry 
substrate 14 can be mostly covered over the whole region, this heat sink 38 can be made to serve a 
double purpose as shield material, and, thereby, can protect the electronic-circuitry substrate 14 from an 
electromagnetic wave effectively. Furthermore, a shielding effect will become thoroughgoing, if a metal 
plate is arranged also on said upper case 12 and the electronic-circuitry substrate 14 is covered with a 
metal plate also from the upper part. . 
[0047] Next, the gestalt of the 4th operation is explained based on drawing 10 - drawing 12 . 
[0048] With' the gestalt of this operation, Peltier device (cooling element) 40 is interposed between 
radiator 31a of FET18, and a heat sink 24 in the connector 16 shown with the gestalt of said 1st 
operation. This Peltier device 40 is equipped with the terminal of a pair, and in connection with current 
being passed among these terminals, it is a degree corresponding to the magnitude of this current, and it 
is constituted so that heat transfer may be made to start in the direction which goes to a heat sink 24 
from above-mentioned radiator 31a compulsorily. 

[0049] On the other hand, the temperature sensor (temperature detection means) 42 as shown in drawing 
12 is built into said FET18. This temperature sensor 42 consists of a thermocouple etc., and it is 
constituted so that the electrical signal equivalent to the exoergic temperature of FET18 may be 

[0050? As shown in drawing 11 , the splicing fitting 50A and 50B for cooling (connection material for 
cooling) and the splicing fitting 52 for detection (connection material for detection) of a pair of a 
configuration (namely, configuration which has the clip section whose electronic-circuitry substrate 14 
is pinched) equivalent to this gate splicing fitting 20 are built into the upper part of a connector 16 in the 
condition of standing in a line at a level with said gate splicing fitting 20. Each terminal of said Peltier 
device 40 is connected to each splicing fitting 50A and 50B for cooling through the winng in a 
connector of****, and the output terminal of the above-mentioned temperature sensor 42 is connected 
to the splicing fitting 52 for detection. And the above-mentioned gate terminal 30, the both-ends child of 
Peltier device 40, and the output terminal of a temperature sensor 42 are connected concurrently to the 
control circuit included in this electronic-circuitry substrate 14 by inserting the periphery section proper 
place of the electronic-circuitry substrate 14 in the clip section of each above-mentioned splicing fitting 
20, 50A, 50B, and 52 at coincidence. 

[0051] The control circuit included in the above-mentioned electronic-circuitry substrate 14 is equipped 
with the temperature data analysis section 44 and the current controller 46 as shown in drawing 12 
besides the above-mentioned gate signal generating section, and the warning command section 48. 
[0052] The temperature data analysis section 44 is constituted so that the temperature data inputted from 
a temperature sensor 42 is analyzed, the control signal corresponding to the temperature may be 
outputted to the current controller 46 when detection temperature is beyond the 1st decision value, and a 
warning control signal may be outputted at the warning command section 48 in beyond the 2nd decision 
value with a detection temperature higher than the 1 st decision value of the above. 
[0053] The current controller 46 passes the current corresponding to this control signal among the both- 
ends children of Peltier device 40, when a control signal is inputted from the above-mentioned 
temperature data analysis section 44. That is, this current controller 46 is constituted so that such big 
current that that temperature is high when the above-mentioned detection temperature is more than fixed 
may be passed among the both-ends children of Peltier device 40. Moreover, when a control signal is 
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inputted from the above-mentioned temperature data analysis section 44, the warning command section 
48 outputs a command signal to the warning means of **** formed in the electric junction box exterior, 
and it is constituted so that it may be made to warn. 

[0054] If pyrexia of FET18 becomes remarkable, since according to such a configuration between the 
both-ends children of Peltier device 40 will energize, Peltier device 40 will operate and the compulsory 
heat transfer from FET18 to a heat sink 40 will be caused, the thermolysis to the open air which leads a 
heat sink 24 from FET18 by this is promoted, and the extremes-of-temperature rise of FET18 is avoided, 
moreover, since actuation of Peltier device 40 is suspended when the temperature of FET18 is 
comparatively low, it is based on the supercooling of FET18 -- being also inconvenient (for example, 
generating of dew condensation) — it can protect. 

[0055] In addition, you may make it the temperature set as the object of detection detect not only 
exoergic temperature of the above own [ FET18 ] but its ambient temperature, and the temperature of 
the gate splicing fitting 20 in the gestalt of this operation. Moreover, the temperature of the elevated- 
temperature side ( drawing 1 1 drawing 10 and left lateral) of Peltier device 40 is detected, and if 
energization of Peltier device 40 is stopped when this temperature rises too much, failure of Peltier 
device 40 self can also be prevented. 

[0056] Moreover, you may make it make Peltier device 40 intervene, respectively between both the 
connectors 16 shown with the gestalt of said 3rd operation, and the both ends of a heat sink 38, as the 
connector 16 which can introduce this Peltier device 40 is not restricted to what was shown in the gestalt 
of said 1 st operation, for example, is shown in drawing 13 as a gestalt of the 5th operation. 
[0057] The gestalt of the 6th operation is shown in drawing 14 (a) and (b). although said each operation 
gestalt showed what used the connector 16 incorporating this for connection within an electric junction 
box using FET as a control device, while using the connector 16 which incorporated IPS (Intelligent 
Power Switch) as a control device with the gestalt of this operation - this connector 16 - the inside of 
an electric junction box ~ setting ~ coming out - there is nothing, direct continuation is earned out to a 
power supply and a load, and it is made to perform that flow control. 

Fo058] Above IPS has the power section 60 and the intelligent section 62. In the power section 60, the 
switching element which consists of FET etc., an internal electrical power source, a thermo-sensitive 
device etc. are incorporated. The intelligent section 62 consisted of logical circuits etc., and is equipped 
with the function to judge the existence of abnormalities based on detecting signals, such as the above- 
mentioned thermo-sensitive device, the function to perform on-off control of the above-mentioned 
switching element based on the command inputted from an external control circuit, etc. 
[0059] A grounding terminal 63, the input terminal 64 into which the above-mentioned command is 
inputted, and the diagnostic-output terminal 65 for outputting an abnormality diagnostic signal to the 
above-mentioned control circuit are formed in the intelligent section 62, and these terminals are 
equipped with splicing fitting 68. On the other hand, a power supply terminal 67 and an output terminal 
66 are formed in the above-mentioned power section 60, a power supply terminal 67 is equipped with 
splicing fitting 77, and the output terminal 66 is equipped with splicing fitting 76. And mold shaping of 
the connector housing 70 is carried out on the outside that these whole should be unified, and the 
connector 16 is constituted. While the above-mentioned input terminal 64 and the diagnostic-output 
terminal 65 are connected to the above-mentioned control circuit through splicing fitting (2nd 
connection material) 68, respectively A power supply terminal 67 is connected to a power supply 
through splicing fitting (1st connection material) 77, and the output terminal 66 is connected to the load 
through splicing fitting (1st connection material) 76. 

[0060] Even if it uses such a connector 16, energization between power supply-loads can be turned on 
and off by actuation of IPS which is a control device, and actuation of this IPS can be controlled by the 
control circuit/And efficient thermolysis can be performed by making IPS estrange from this control 
circuit by being able to protect the circuit element of a control circuit and exposing the power supply 
terminal 67 of Above IPS on the external surface of the connector housing 70. Furthermore, the 
thermolysis effect can be heightened by introducing a heat sink and a suitable cooling element like the 
above. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 8 of 10 



[0061] Moreover, when Above IPS builds in two or more switching elements (i.e., as shown in drawing 
15 (a) and (b) as a gestalt of the 7th operation, also when it has two or more input terminals 64 and 
output terminals 66), the connector 1 6 with which the whole was united like the gestalt of 
implementation of said 6th operation can be constituted. 

[0062] In addition, you may make it the connector of this invention connect the 1st [ as shown in said 
drawing 2 , not only when carrying out direct continuation to the bus bar substrate 13 and the electronic- 
circuitry substrate 14, but ] connection material to a current circuit through an electric wire, and may 
make it connect the 2nd connection material to a control circuit through an electric wire. For example, 
you may make it connect to splicing fitting 68 and splicing fitting 76 and 77 the cable terminal and 
connector which were prepared in the terminal of the above-mentioned electric wire in the case of the 
connector 1 6 shown in drawing 14 (a) and (b). 

[0063] Thus, since the arrangement location of a connector can be freely set to the structure which 
connected the connector of this invention to the current circuit and the control circuit through the electric 
wire, respectively, when thermolysis of the electron device inserted especially in the interior of a 
connector is remarkable, the advantage which can prevent the thermal run away of the above-mentioned 
electron device is acquired by installing only a part for a connector area in the location where 
environmental temperature is low. 

[0064] On the other hand, if the wiring gestalt which carries out direct continuation of the 1st connection 
material of the connector of this invention to the load or power supply terminal, and connects the 2nd 
connection material of the connector of this invention to a current circuit side through an electric wire at 
a control circuit side is taken It is possible to be able to carry out [ shortest ]-izing of the path for which 
it flows, the path, i.e., the high current, between a current circuit and the connector of this invention, to 
abolish the necessity of arranging the large diameter electric wire for high currents on this path, and to 
reduce cost remarkably, making a current circuit estrange greatly from the above-mentioned control 
circuit comparatively weak with heat. Moreover, the noise which comes out of the above-mentioned 
high current path can be prevented using the minimum cutoff material. 

[0065] Moreover, to a current circuit, the 1st connection material of the connector of this invention is 
connected to reverse through an electric wire, and when it can be made to carry out to the connector for 
substrates of the circuit board in which the control circuit was included etc. direct continuation of the 
2nd connection material, the advantage which can combine the connector of this invention with the 
above-mentioned connector for substrates etc. easily is acquired, making a control circuit and a current 
circuit estrange greatly. Moreover, since a high current does not flow the above-mentioned circuit board 
top, the temperature rise of the substrate concerned and generating of a radiation noise can be prevented, 
and the advantage which can prevent malfunction of the control circuit included in this substrate is 

[00667Although various methods of manufacturing a connector 16 in this invention are considered, the 
example is shown in drawing 16 (a) - (c). _ 
[0067] First, as shown in drawing 16 (a), while manufacturing what equipped the power section 60 ot 
IPS with the power supply terminal 67 and the output terminal 66, as shown in this drawing (b), mold 
shaping of the connector housing 72 with which the splicing fitting 73 for grounding terminals, the 
splicing fitting 74 for diagnostic-output terminals, and the splicing fitting 75 for input terminals were 
fixed is carried out, and what was shown by said drawing 16 (a) is fixed to crevice 72a formed in this 
connector housing 72. next, it is shown in this drawing (c) ~ as - each terminal of the power section 60 
- each above-mentioned splicing fitting 73, 74, and 75 - a wire 78 - minding - connecting (that is, it 
connecting by wirebonding etc.) - a power supply terminal 67 and an output terminal 66 are equipped 
with splicing fitting 77 and 76, respectively. And a connector can be completed by putting a lid for a 
part for a connection with the above-mentioned wire 78 on the connector housing 72 from a top a cover 
and if needed by resin mold etc. at least. • _ 

[0068] This invention can also take the following gestalten as an example besides the gestalt ot the 
above-mentioned operation. 

[0069] (1) In the gestalt of said 1st operation etc., it is also possible to interpose between both the 
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substrates 13 and 14 comrades in the condition of having omitted the connector housing 26 and having 
made the full exposure of FET18 carrying out outside. The thermolysis effect can be promoted by 
connecting the radiator material of heat sink 24 grade with the radiator of FET18 also in this case, or 
making Peltier device 40 intervene between this radiator material and FET1 8. However, like said each 
operation gestalt, if the above FET 18 is unified as a single connector 16 with each splicing fitting 20- 
22, the advantage which can carry out [ easy ]-izing of the assembly operation of the electric junction 
box 10 whole will be acquired. 

[0070] (2) In addition to this, the control device in this invention can apply IGBT (Insulated Gate 
Bipolar Transistor), BPT (Bipolar Transistor), various regulators, a power module, etc. not only in the 
above [ FET or IPS ] 18. However, if the control device with which a control terminal (the example of 
drawing gate terminal 30) and an energization terminal (the example of drawing the drain terminal 31 
and the source terminal 32) project in an opposite side mutually is used as shown in said each operation 
gestalt The advantage which can simplify connection structure is acquired by interposing this control 
device between both the substrates 13 and 14 in the condition that the above-mentioned energization 
terminal turns to the above-mentioned bus bar substrate 1 3 side (the example of drawing under), and the 
sense and a control terminal turn to the electronic-circuitry substrate 1 4 side (above). 
[0071] (3) The 1st circuit board in this invention can apply the various circuit boards by which the 
conductor was built into the substrate which consists not only of the above bus bar substrates 13 but of 
an insulating material. 
[0072] 

[Effect of the Invention] A control device for this invention to control the current which flows a current 
circuit as mentioned above, The 1st connection material for connecting this control device to the above- 
mentioned current circuit, Since it is the connector which, incorporated at one the 2nd connection 
material for connecting the above-mentioned control device to the control circuit which controls 
actuation of this device in connector housing It is effective in the ability to protect other electron devices 
which constitute the above-mentioned control circuit from thermolysis of a control device, controlling 
the current in a current circuit by connecting this connector to the above-mentioned current circuit and a 

control circuit. , _. ' . 

[0073] And by forming a radiator in the control device of this connector, and exposing this radiator to 
the exterior of the above-mentioned connector housing, the heat which a control device emits can be 
radiated efficiently and the effect that that fault temperature up can be prevented is acquired. 
[0074] Moreover, the thermolysis effect can be made still more remarkable by connecting with the 
radiator concerned the radiator material which has bigger surface area than the radiator of the above- 
mentioned control device, and exposing this radiator material to the exterior of the above-mentioned 

connector housing. . . , 

[0075] Furthermore, according to the thing between which the cooling element which cools a radiator by 
carrying out heat transfer compulsorily towards radiator material from the above-mentioned radiator 
between the above-mentioned radiator material and a radiator was made to be placed, the effect that the 
thermolysis from a radiator can be promoted positively is acquired. . 
[00761 Furthermore, the effect which can control actuation of a cooling element using this control circuit 
is acquired by connecting a cooling element and a control circuit to the above-mentioned connector 
housing through this connection material for cooling according to what included in one the connection 
material for cooling which connects the above-mentioned cooling element to the control circuit of the 
2nd circuit board of the above. 

[0077] Moreover, according to that the connection material of the above 1st and the 2nd connection 
material have turned [ that ] to the opposite direction mutually, the activity which connects a control 
device to the both sides of a current circuit and a control circuit is done easy, and the effect which can 
also simplify wiring structure is acquired. . 
[0078] Furthermore, the effect which can be avoided more certainly is acquired [ that energization 
terminals short-circuit and ] by making the separator which consists of an insulating material intervene 
among the above-mentioned energization terminals. 
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[0079] Moreover, while this invention is equipped with the 1st circuit board in which the current circuit 
was included, the control device for controlling the current which flows the above-mentioned current 
circuit, and the 2nd circuit board in which the control circuit which controls actuation of this control 
device was included Since it is the electric junction box which arranged the above-mentioned control 
device in the location between the 1st circuit board of the above, and the 2nd circuit board While 
promoting thermolysis of a control device and being able to secure that good actuation compared with 
structure conventionally by which this control device is mounted on the 2nd circuit board, it is effective 
in the ability to prevent that the heat released out of this control device has a bad influence on the 
electron device of the 2nd circuit board etc. Moreover, although a control device is arranged on the 
location between both substrates, it is not necessary to enlarge the whole electric junction box specially, 
and the above-mentioned effect is acquired with compact structure, and-izing also of the connection 
between a control device and both substrates can be carried out [ easy']. 

[0080] especially - the 1st circuit board of the above, and the 2nd circuit board - abbreviation - as the 
above-mentioned control device, when making it estrange mutually and arranging in the parallel 
condition If that to which the control terminal connected with two or more energization terminals 
connected to the current circuit of the 1st circuit board of the above in the control circuit of the 2nd 
circuit board of the above projects in the opposite direction mutually is used The effect which can 
simplify connection with the circuit included in each terminal and each substrate of this control device is 
acquired by arranging a control device among both substrates, where it turned that energization terminal 
to the circuit board side of the above 1st and the above-mentioned control terminal is turned to the 
circuit board side of the above 2nd. 

[0081] Moreover, if radiator material with larger surface area than this radiator is connected with the 
radiator of the above-mentioned control device, the effect which can promote the thermolysis from this 
control device further will be acquired. 

[0082] While installing two or more control devices between the 1st circuit board of the above, and the 
2nd circuit board According to what connected with the radiator of these control device the common 
radiator material prolonged in the 2nd circuit board of the above, and abbreviation parallel While being 
able to introduce the radiator material of a large area, without making the whole electric junction box 
enlarge and being able to promote the part thermolysis operation further, using effectively the space 
inserted into both substrates, the effect which can also reduce components mark is acquired. 
Furthermore, since the above-mentioned radiator material will be in a wrap condition from one side 
about the 2nd circuit board of the above, the effect that the control circuit in the 2nd circuit board can be 
effectively protected from an electromagnetic wave is also acquired by making this radiator material 
serve a double purpose as shield material of the 2nd circuit board. 

[0083] If a cooling element is made to intervene between the above-mentioned radiator material and the 
radiator of the above-mentioned control device and it is made to carry out heat transfer compulsorily 
towards radiator material from the above-mentioned radiator, the thermolysis from a radiator will be 
promoted further and the effect that the fault temperature up of a control device can be prevented still 
more certainly will be acquired. 

[0084] Furthermore, if the cooling control section which controls actuation of the above-mentioned 
cooling element based on the temperature detected by this temperature detection means includes in the 
2nd circuit board of the above while having a temperature detection means detect the temperature of the 
above-mentioned control device, or the temperature corresponding to this, the effect which can perform 
the proper temperature control which balanced the actual condition, using this control circuit effectively 
will be acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 3 of 8 




[Drawing 61 



http://ww4jpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 4 of 8 




[Drawing 81 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 5 of 8 




[Drawing 91 
16 




[Drawing 101 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 



Page 6 of 8 



20a 




[Drawing 111 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 7 of 8 




v 2 6 



50B 



[Drawing 12] 

-g — f± 



40 



1 4 



4 4 



it* 



4 6 



[Drawing 131 

\ 

r 



16 



20- 



20a ,26a 15 



26a 20a 



I | a czt-J — □ i=t 



-26 
•30 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



Page 8 of 8 




(b) 72 




(c) 



72a 




[Drawing 141 



(a) 



(b) 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/12/2004 



a 



<l9)0#S#3fc? (JP) 



a» & W *l# it fit « ca> ■ 



^ffi¥10 -35375 

(43)^HB ¥«10*f(1998)2mOB 



(51)IntCl. 6 
B6 OR 16/02 

HO 1 R 13/533 
13/66 
23/68 



6 10 
6 2 1 



3 0 3 



7815-5B 
9173-5B 
7815-5B 



F I 

B 6 0 R 16/02 

H 0 1 R 13/533 
13/66 
23/68 



6 1 OD 
62 1 J 
A 

303C 





IWF8-230219 


(7DUHA 


395011665 










(22)tMHB 


¥/£8¥(1996)8H30B 




«»ia**Mr1f^KSftt 1 T B 7 #19% 






(71)ffl«A 


000183406 




»BPP8-127091 






(32)«*B 


¥8 (1996) 5 £22 B 




H1RB B im&H*J£iT 1 #14^ 




B* (JP) 


(7DWKA 


000002130 






















(72)3SIB* 


*KF St* 








»»i&«#STlffiK3Stt 1TB7 #1<W» 














(74)ftHA 













(54) 3***Rtf«5CS&Ks?S 



(57) 

S^MfflfSFETl 8i:, ilOF ET 1 8<OflF»*M 
W-TS«-?[hISSS« l 4 ±fEFET l 8£H 

lfil3, l 4QMk:i%Lfc«&gttffi. P5» 
tgl 3, 1 4H±©M»C/MS^nS3^^^ 1 6T'*o 
T, ±IBF ET 1 St. fOKW>*F3 1 #*±ffi 
s<X'<-&£ 1 3 fc*ttrSfc«>© K U-f 2 
lit, ±IEF ET 1 8coy-h^?2 1*J:£WB 
8&g*g 1 4 t»8t8ftftoy- HSSc&A2 0 fcfc- 




(2) 



#P^¥ 1 0-3 5 3 7 5 



[#fffsS#<DSSB] 

9s 2 owtam t * 3 * ? * > v> v z/ >m Steffi* 
& A,r£ c £ *ttflt t -r s n % t z o 

fro, 

CIS** 4] sS^3fB®<D=i^^^lc*5^T, ±fB 

&A,ft c t *tttt t -r s n * ^ * 0 

[HSRJS7] H^SefBSOn^^^fcfe^T. so 

* £ -a- ft c t a t -r s ^ * ^ * . 

*^^iiSn/c:^2©lllKS^t^fflx.Si:f;t,lc. ± 

IBM i <o®&mm.t&2<D®m&mt<Dm<Q@.w\c±m 
IBS i ©esssis t m 2 © asggig fc *w w 40 

S^fc«B«*TEB'r* 1 1 tic. ±IBf& l ©UlSSfi 

«om«aniSfcg^« ns ^©31®^? t ±ffiig 2 <o 
tt<Dj5mc$zm?z>fflfflT'U xs\ ±i3ji«^f^± 

iBUt 1 0@BS£«lcffl£, ±EM»«?3B«±aEJB2 O 
0BS«fllk:iRl<««rt?liS«IJBfcE»LfcJi 



[ti#JS 1 1 ] m&m 1 0OS©«*S«E3Blcij^ 
-fXOScfiSPlc±fB^2<DlHlBSS«i:BS¥fTk:at/5« 

aois«rtW*»B l ft c t *«« 1 1 5 ta^^Bo 

[RjfcJg 1 2 ] m&B 1 0 $ ft tt 1 1 GttaVft&R 
•tf ft c t $r#a t ? & **(%Rfg. 

1 3 ] n&m 1 2 mm<D&fmwmicts{,< 
X- ±iBW^wxcDSs&LO±cnicttJSt-&s 

«aj#®h: * »3 ^tasnfts*tcstji/>T±fB^^ 

*iiA-ftc fc*W«i:-rs*«»»B 0 

1 4 ] IKffiUB&tf tifc» 1 ©leI8SS 

fit, ±fBSffilHlSS^rSftnsSi?it^:H©l-rSft*bOSiJ© 

x/ti'x^e^iistiftii** 1 ~ 7 ©i/^-rnAHcias 

©n^^i:, ±IBftiJffllT ; >'WX<D^16^:©J®-rSfiJ® 
BB&a^#&£ tiftSI 2 <DIS18&»« ±133^ 

[0001] 
[0002] 

^1^:0 1 7 fc^-fo 0lc43t>T, /^X/'C-Sfi (Sf 1 © 
ElKSffi) 9 0 fcS^lslgSSffi Gg2©IU8SSfi) 9 2 

t^iS^fTtia-^^n, m*s 9 0, 92 isi±<oratcn 

[000 3] /SX/<— Sffi 9 0 tcffl^SnTl/^S^X 

HRS^jsatstu cico/^x/^-iHiK^itKeg^^^a 

iSt*Wti5J;9t:4oT^5„ f?@!SSfi 9 2 ±lc 
FET (m^Sh^V-^X^) 9 6^, COFE 

t 9 6oy-KKicy- mwam 

EFET96 OIW (V-X«8?Stf K U-f 
-08S»c^«nTfet), il<OFET9 6tcA^SnS 

[000 4] C«0«fc-?tC. ±I3F E T 9 6CV- X • K 



(3) 



If ffl¥ 1 0-3 5 37 5 



mzvanzmmictt-^Tmi, j;^tfet9 

ti, C<DF E T 9 6^^m^Wir-«^ FET96 
«<0«t^«9 8£>gi!£TS£^ofc#g#£5>nT^ 

So 

[0 0 0 5] .10 

imi&w&:L£5 ttzmmi ±»£t*i±, fet 

9 6#Ia]S&affi9 2±(CIt^il2tlTl/^rcJ6. FE 

t 9 6 frfettfctifcKb^racw^iaisaiEs 2 ±tcn^ 

[0 0 0 6]*^fll, C<D<t-5^1flC^, FET 
:&li U a& i: f S fW»-r / W XOjSSdS&fr £ ffiflo®^ 7V W 

[0 0 0 7] 20 

[0 0 0 8] C<D3i^£fc:J;tU£, ^OWt/WX 

^ki 1 ©*rara*fl- Lxmmmmcmm-r s 1 1 & 
■Y^jB«±ia*j»iaBft»6«nfcflMifca5*fc», «*o 

[0 0 0 9] <r<D3*.££k:fe^T* ±fB<fflfflI-7 f 'WX 
[0 0 10] £/c. ±SM»^/WX©«a&asj:tJ*,* 

[001 1 ] ±e»^gp«i±±e©jpx^'('xo»»gp 



[0 0 12] ±133*^ */v>5>:/yic, ±12 

if, c tDfflW®9&1tmm LTfMiXTOfmCMfp-r 5 

[0013] ±e»i <omm§mtm2(Dmmim£ 
5. 

[0014] *©b&. ±mmn^m±(om\cmmmm 
[0015] &rc*mut. mffim&tm&&3itircm 

title, ±ffimi©0B&a«£Si2<D@B8SIE£<Dlig 

So 

[0 0 16] CO^lCfe^T. flftf/^Xttfil 
ffi|B|±©II81;:iEg:5nT^S©-C\ COfiftf^WX 

nS„ C©¥#f*x'WXfr£»fc*i;fc|&tf|fl2 

©@sss&©«^ w xtc isse* <s> tiso t <* 

[0 0 17] #lc. ±!ESfn ©BBSS tig 2© BUSS 

±EiP»*7 J /WXfc LT, ±E» 1 ©HJS8fiet©1iiJK 
®Bfc»«E*n*«8»OilWll?fc±fB* 2 ©BSSStg 

HBSSKWfcfil^ ±ESJW«»y*:±ra& 2 ©BBSS 
tie*.*), cof^^x©#Wt#iIli:i» 
[0 0 18] ±IB^f*^WX©mgi5»C, d 

So 

[0 0 19] cKOtt^gpWOJg^EBliltlcPrg^^t/^ 



(4) 



ftfflW- 1 0-3 5 3 7 5 



t u x<ommmic±i m z © sgsstg t nmr teas 

iCs ±ffltt3ft«tttf±aB8 2 OBB&K£firMfr e>n 5 

[0020] ±mimmte±m¥mt*T'U wwm 

©SH»*« 6»ciEJt«*ac i3Wr*S. 
[00 2 1 ] CCT% Wftf'UX©»W^ 

»*wou*x*y© ± ^ fcfl.ara»£©#te««E5K: 

*ttHJ¥&*«*. Settle. C©jB««tH*a»c«tD 

5!^aift«j®sp*±iE^ 2 vtsiffimmcffl.fr&tsc tic*. 

*ttk:m-&t>ftaiiEajaflflWW*'T?*s. 
[0022] UB¥*M*-r/wxtt, wurcmHsmk: 

-r&*>-5s c©3***©»i©»«»ttfc±EWifEia *> 
b*s«u ±E3***©»2©s«»ttic±SEMW 

[0 0 2 3] 

c«w©*as©»g*3 *5hb©» i lonmv&i&z® i 
[0024] mi ^Tntmntmm i o »±, nry-x 
i i©ffligi i a teaman i t ornate tu 

— y— X 1 2 ©fflllg 1 2 a »a±$-&gp 1 2 b tl io 

T*5t>s P5&-&3S1 1 b, 1 2 b[S|±©^-a-lcj:oTffi 

y-Xl 1, 1 2i^±©as*t<ii^«^*tis±-5»c* 

[0 0 2 5] ±fia7^-- X 1 1 ±ia±^XA-*K 1 
3«<EB2nT^*. C©/*XM— g*gl 3fr?>tis ± 
^fc^S©^7"i 3 atfjfc-^tfoTi^So c©/*X/* 
-StSl 3fc:ili#&*ttTl'>£^X/ 1 c— [UBS (Sgg|5j 

s§) icti. 0ss©m^n^^LTmjg[5iss^^St^ 

tU C©/^XA-|H]KtcJtii6^:#^git^«tSn5<fc 



[0 0 2 6] D7^- XI l©^a5tC{±. ±fe^x/s 
-S«l 3<fc9fc£?>K±#lC?§a-f 3*&©£«1 l 

®i 4s«3a»jnT^s. -r&fc^s ccs^Eissgs 

1 4 lis ±fB^X/S— g«l 3 fcBSW*miT% c© 

5tf*8i*ftT*5t>s cn^tf^WX 1 51C<fco 
Ts '&&<D F E T 1 8tcy- h^^A73-rSftijai|HlBS 

[0 0 2 7] ^LT, C©«?[Hl8&a«l 4 £±fEMX 
/S-g&i 3t«c> H2~06(i:^-r<fc'5^:n^^ 
*1 <1©3*?:$U 6l±, fljffll-r 

/wxT*$.s±tHF e t i r—bmm&m (^2 

©»«WW) 20t FWVgl^ (Sg 1 ©ftRtt 
#) 2 1 (^2©S^SPtt) 2 2 

*t>T»IB«©3*f 6fc— 

[0 0 2 8] 6 lis B^lslSgSS 

1 4©JS«WSfcJFfTfcJgtfx ; e©±^SB«» : ?|5lKSffi 
1 4«tfflibT^S. ^LTs C©®j8|gf3#lCs ±fB 

a^ims&stgi 4©aMkSP^ffls^?.^uii*Riftk*r: 

SS«©^'J -y 735 2 6 aim&ZtvX^Z,* 
[0 029] FET1 8 lis 07 (a) ~ (c) ic^f" 
&o\C, FET*ftf$5¥if*f772 8t, y-h 

It. V-X9S&? Gi««7) 3 2t^aili©/N^> ? 
[0 0 3 0] ±f2y-h3»3 0#:tfV-X8ffr?3 2 

±m*mfo*v-72 s\as^xm\^m<r>^m (mi 
(b) T'tt^ffla®) fc«tesftT*jD, cnts^fflij© 

«ffifc±EKU>f yJSt?.3 1 WSBttStiT^S. C©K 

£R«ffi£H«S©^*«**ttS!!t«3 1 at^tiT*? 
•3s C©^353 1 atfi±SZ/\WW3 4 ©ffllMfcS 

[0 03 1] ££lCs C©FET1 8©#®i;L.Ts ± 
IB30©^3 0 — 3 2©-3"£s y-h^-?3 0©*^ 
±IH^#f*^-yy2 8^e,±73lC^0s 4 

©±s^e.±^s^tBbT4o»?s a*)©Kwxiii?3 

1 StfV-X^f 3 2 «s St/^C^EfetMA/^m^T'BS 

[0 0 3 2] y— hjgJ^£j|2 Otis 3^^1601 
gPfcE$tlTS3»3s C(0y-hg^R2 0©TSft < ± 

ibfeti 8©y-hs?tca^5nri>s. c©y- 

b&Wt&mz 2©±gptiffl!l73»cSftLs t©*«»»h: 
lis ±IB:3*^:$^'>v ? yy2 6©^'J y7gfl2 6 a 



(5) 



WBBT 1 0-3 5 3 7 5 



tt*?8«fMs#i 4 a»±e*y 7^20 a tsaa 

U ±IE*JW@iS»y-b««*ft2 0*^LTFET 

[0 0 3 3] KW>«ttH2 1 KCFV-XSMEftA 10 

t>, FWV81^S2 l©±iflttWc±iEFET 1 8<D 
FWVtf 3 1 OTflBWWM UiiStU V-Xflft?2 
2<0±«SBBJcy-xiSS?3 2 0T«^#ML&*nTt> 

[0 0 3 4] ig^2 1,22 H±<DMJCtt. *6J^ 

4S2 1, 2 2»tf"fe^U-* 3 6**±f**fce— J1/FJ0S 
JgtCcfcoT— {MfcStlTfeS. CO-tr/^U-^ 3 e<Di\ 20 

j;^Tig^i2 1,22 m±(ommtmu^n 

T^So fit, Si^2 1 , 2 2<DT«»SPfc±E- • 

121, 2 2^lTJJ3KW>«f3 lftlfV-X 
«^3 2Jc«grjjc»jK$nSJ:'5«cftoT^So "Tfcfr 
/^X/^@»*tCF ET 1 8tfe»&£tl«£5fc: 

[0 0 3 5] S(^2 4t±, 7;i/^r.^Afo*lttl£: 
«tife»»-e«JBStu 3**^9^2 6 30 

c<0ffiifi2 4 0:^Stf:3*^£>^ , > r > ? :/^2 6^1 

9 4 ££ttffl!lO{SJffi; B2tfttt«l 

yy^2 6ic«*astir^«. coj&5&ie2 4<o^a 

ia±. zK¥fc&tf£*»Ogg*2 4 aW^tlt^ 

So 

[0 0 3 6] C(DSfc?&E2 4<Ort<MffilCliHSB2 4 btf 
Jg^c^n. COIHlg&2 4 blCF ET 1 8©/^^^3 40 
4GMJWS (Mf*^Ct±FW>»? 3 1 a<Dtt£&ffi3 

tU F E T 1 8 3 1 a J»ifi 2 4 ^ ^gffl L 
TcttmVCnZ F E T 1 8 £ti0MA2 4 

[0 0 3 7] COfgS^S 1 0<Dftm*Wffl* 

[0 0 3 8] /<X>^— Sfel 3»c3H*iiStlfc/<X/^— 



3ft*. 02-06tc^^n^^y 1 3a-+ 
V-X«»4»2 2^FET1 8©y-XiB?3.2->¥ 
»f*?-y72 8-»FW>»3 HFWVg^I 
2 l->£:7l 3 a^ilcSn, EJB8fr6Htfj2? 
tlSo JtsE FET 1 8 hfljfr? 3 0 M 

^mSSSffi 1 4 fcffl#ii*tifc»JWlHlB*>6y- h«tt 
^A2 0*^Lty-HIWA*StU c^y-hi 
^c<fc^T±fHFETl 8»cWSV-X-KWyffl 

[0 0 3 9] C<D&5\C F E T 1 8 lCt±/^X/<v— EOSS 

*nti*wiiLtamvwtit&mi&itib* fetish 
itzm&mz&o FETi8»i? 

Tt»+»afflfl»ffffl*±»6nk:<<. COFET 
1 8<D^S^Hti^«?X/^^Xtcet>oTCtl&CD 

# > 01-07 KiTfrtnfmwm 1 o feus 

1 3Rtf«?lElBS«l 4 03Dttr^6«l 
nfc«S!T*ffiS«l 3, 1 4|^±*0MOffiS^Ba*tiT 
*5tK F E T 1 8©agS«3 1 a tgit§M«2 4 
#rn*^/v^>^2 6 0^*CJItBU^«JIWcfeS 
fcfc. COFET 1 8<DW&MfcmtfilK<. &Tcs *V>WL 
fcftfcMtf*?BHHHE l 4lO#f?f/HX^Ig 

3, 1 4t±^S^ciltrabfcttJfiTE«^tiSfc(0T? 
&£OT% cn^WcFET 1 8*%EMT&<Dlcm^. 

[004 0]I2 <D*8fc<DJB!ll*-B 8 &C^*T 0 HUlH^ 1 
OSIftOJgAjTli. zi^trZ 1 6<DjrUBffifc: F E T 1 8 
Olft««B3 1 a*lftW\ C<D»*fflB3 1 afcaWSLfctt 
5&E2 4*±fB^ffl!lBtcRa^-^Tl^^ l^$2^ 
*W0«»Tti\ ±f2)5&?&9$3 1 a*n*^*l 60ft 

MBkutt*. c^j^tg3 1 a\cmm\.tcmmz 4* 
±ertffliffik:iRi»Ti/^So 

[0 0 4 1 ] CO<fc?Ul. *5SBafc*3l>T3ttJ»«2 4? 

^*2 6^?,+»lcSlllLT^n(fci:^o 
[0 0 4 2] * 3 0^*40^118*89^^0 CCT 
B\ m^SSSgtSl 4©l8flB»tf3*** 1 6^bt 

Bgffil 4^/^X/^S^l 3fc<Dffflfc2o<Drj**$r 

nen.on*^ i 6»cjia*i&snTi/^s fetiso 

»^a5 3 1 a#i[»«flJLT43D. cn^>»^gP3 1 a 

k:#-<ott»K3 8^att«tiT^5o -r^^>^> CO 

»^3 8t±. /^X/^-Sffil 3^fffiBISl 4^ 
Ojft?*a$3 1 aH±OH^aEbT^So COtt 



(6) 



mfflW- 1 0-3 5 3 7 5 



m&3 wTW.z.te.&w&.cyy ■< >3 8a«3n, 
[oo4 3] co«td*«fiKicj;n{f, mmmiRum 

[00 4 4]® AXA-lSl 3tfflElMifil 4 

timztitc&MtzmmcmmTzctic**), mm 

[00 4 5]© A9<0ttMK3 StCioT^On* 
1 6fc*sW-« F E T 1 8^e.Ott^(EjiT*$. SB 

[00 4 6]® ^SS<oa^S3 SKJctK V?Ih]8S 
Still 4<DTS^ra!?^t;:^fc-3TAA--rsci:^ 

WftlT** 9 , CtllC <£ *? IflHliSlfi 1 4 6 

-XI 2fc:fc&IBS^ELT«?IIIHBMRl 4^r±^> 

[0047] ^tc v ig 4 (omm<omm^m 10-012 
[0048] n<Dmm<D&&T-i±, Mian 1 ©sissojg 

klT'^bfcn*^* 1 6lC*5I^T N F E T 1 8 (DjRfBjgtS 

3 1 a tSC^2 4 ^(DStC^l/^x^ 

4 0tf^S?nt^5o CCK-vH^iig? 4 014. — *f 

1 a ^5«t^S2 4 fc|Rl*^7?lRlfC®©JWtC^ 30 
[0 0 4 9] — ?5\ bSISF ET 1 8lC«, 01 2lC^-T 

«fc -5 fcss-tr (sjt&aj^g) 4 2 »iisnT 

COiSg-teV-9-4 2t±, ^«*fH^?.*t>. FE 

t 1 8osa»iasicffla-r*«»«^*ai* , 9-s«i:^»c 

[0 0 5 0] 01 1 ICTjitX^lC, 1 6<0±SP 

Stic 1 4 y -y ^gp^^-r 5fg«) 40 

flB»«4« (JWPffliftBfflW) 5 OA, 5 0B&t>*&m 

z>« ^mmmm^ms 0 a, 5 0 b»c«, wo^^. 
«s*u tttHffljgR&As 2(cii±iBiga-tv9-4 20 

0. 5 OA, 5 0B, 5 2<O^U -yygp^li^lHlgSStit 

<om^ ssssffi 1 4 tffl*iisnfc©j®i[HiKt±f2y- 

hi^?30. -^l^xjiHM 0<DP53fft?, Stfigg-feV so 



10 

+J-4 2£DW^ffl : ?A'|lI^^n5i:5lC^oT^S 0 
[005 1] ±fH^leIB&Stii 1 4 ICffl^iiStlfcftiJW 
lalSSa, ±ifi©y- HB*5S£*©flk 01 2fcjjVr«k 
5*ajS7 ? -^gS«fg|5 4 4, WffiHflTOM 6, RO'^S 

[0 0 5 2] aS-r-^^«fSi5 4 4 fiflttrVlM 2 

»fg^%«eiaafii5gp 4 6 tcffi^j u «aias*i«±iB* 1 

SB 4 8lcS^J®Ht^W^-rScfc^{C@fiS;2nTl,^ 

[0 0 5 3] mSftlSffigp 4 614, ±IBS*-r-^fi?tifgP 
4 4*^©J»fi^X*sn^^&ti:. 

-e&3„ -r&t?^ <i©«^pgi5gp4 6t±, ±fa^ttss 

^±©^fc*©iaS#W^« 
^;^x^?4 0OIWI?IHk:«H-J:-5»c«lJ««nT^ 

[0 0 5 4] C<DHo^mmc^tXl£. FET18©^ 

5^1X^71/^x^4 OflWWU F E T 1 8fr6«l1& 
tit4 0^(D&Wft*W&W)tt\^m<lZnZ><OT', Htl 
fC<£<9FETl 8^?,)!S^2 4^:ilCTO^'N<D^ 

f et i 8©a«©®jSLiJWig»s*i 

5„ FET1 8©iagtfitiB<£HK^*§"g-l;:{4, ^ 

*fxlf4 0©ff«)tff|tiI:2nS©T\ F ET 1 8© 

[0 0 5 5] fc*5, CO*fifiOJgHI»C^^T. &tti©*f 
±IBF ET 1 8i#Q%M&£t<:IS5 

■r. ^cD^H^taa^y- h &wt&m 2 0 oss^«im 

•TS.t^tcLTtxt^-'o £fc, ^<;l/^ L x^ : ?4 0<OSIS 
ffiUS (01 O&D*01 lTHi^fflfS) ©tSS^HiL, 

a^rihtosi^ic-rntf, ^fii?4oito«ig 

[0 0 5 6] ^fc. cO^filf4 0i&#AT^5 

^fc. IOa2Sr3<o*fito«»T»*bfcPii3*^* 1 6i: 
WiWSLZ 8<OMS^t<OHfC^n ; etl^^x^4 0^ 
«fc o \C LT t «fc l\ 
[0 0 5 7] ?B6(D'gffi<DBm*mi 4 (a) (b)lc 

*-r» Mie«-*ssm.^T'i±, H®iy/wxi: ltfet 
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ti, Mif'WXtLTI P S (Intelligent Power Sw 
itch) tZmfrTkhsTZ^**?* 1 6*m^Z> tt*>lC C 

[0 0 5 8] ±fg I P Sti. ^"7-gP6 0 k. -fV-rl) 
>?x;/hgB6 2 k^bTI^So ^"7-356 OrtlCli, 

cJ^T^ow^w^-rs^^, fl.a5©fWWiHiB&fr 

[0 0 5 9] 'fVf'J v'xVhBBe 2K«, 

6 3 k. ±eflMW*Afc**i*A**F6 4 k, ±S2M 

tlTl^Sc — ±B/W-*6 0fcB, »ai^?6 7 

7 7 fr\ tufism&e e (csst&H 7 6^tant^ 20 

WtsWWl 0fr*-/l/Ff£fgS*TC3*;}'£ l 6 

6 sA^nfnstM (.m2<DWtm&m essr/i-b 
T±e«ws«sfc»«s n* k k fc, nwm? 67^ 
ob i (ommmf) 7 1 *^uT«Bt««s 

tu fro, ffl:ftin?6 6*ftKR&A (9? 1 <D&«tatt*) 

[0 0 6 0] C©J;-5&a^£ 1 6%i^tt, ffiffll 
r/HXf£5 I P S ©fEf&K,}; ^nm-MMfS<omn 30 
^>t7L, fro, MI P S©fE!&*fWffll0B&lc<fc 
oTWtSilt^ftS. fLTv COfWSPIsJSSfre 

I P S^rgt^5^SCkt;:J;-3T, WIPI11K©IhISSS^ 
*«»T**, Sfc, ±IBI PSO«itf«»BT6 7* 

fcigftsckfrvrtrs. 

[00 6 1] Sfc, ±13 1 P Stfsaox-fvfyys 

^pwrrsflte, -ra*-^ sr7©3eR©}B»fcbT 40 

01 5 (a) (b) fcjj**J:5fc«HS©A;&«Ii?6 4%. 
■TSCkfrT**5. 

[0062] *4o, #59113© mmzicT* 

bfcJ:3fc/<X/<— S«l 3&tfST?II]B&Stgl 4fcfi 
TSffi|aJ8&fcJg^SJ:5k:bT&<fc^U S2®gM 

ap*j-*si8;&rt- LT»flana8S»cs^-r S «fc -5 b T t> £ 

U\, 0!l*.ff01 4 (a) (b) tc^bfc3*^*l 6© so 
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i§-8\ iKM6 8-*\ 6, 7 7 fC±|2»S! 

[0 0 6 3] C©<fc?lC, #$*I1I3©3***%S»IIh!8& 

SCi»c<fctK ±fEtt7^WX©?&g£;&B&<*<lkfr 
[0 0 6 4] tht^L, mgSlsIE§Wc43^Tt±^om 
*f£ifi3g3g$IU MWElBf^«#^«!>3***©Si 

2 o«siflm«m«^ bT»*w-*eKB&»* t n 

fcf. it«WS»»cpv^±IB»JfflilHjKfre.^i!SllIES*Af?< 
fSffig^-efcfre,, ttMlsllSi:#$Slf3©3*?*k©f?fl© 

*#b<iwwr»ci:««Rr«iT**. ±fa*m«i 

kfrT£3„ 

[0 0 6 5] Sfc&lc, «ft®BS»«:»bTU:3*«W03 

z<om i <o&igm#%:mm*ftLT&Wiu maun 
mt^m^^tircmmmmommm^^^ zmcm 2 © 

*«HBtt*aa«»«^*SJ:dk:bfc«^-»ci4x MfPIK 
Kk««tlHlgSk^A^<StH?-a-*fr&. ±fi»RS3 
* ? *3|fc:#$lfP3©3 * * 2 *!8*lc*§£-e* SfiJ^ifr 

[0 0 6 6] immc38^TuSt.V jt 1 e^rSit-rs^ 
ffitii«fxStl5tf, =t<D— M*mi 6 (a) ~ 

(c) tC^fo ' 

[0 0 6 7] 016 (a) ICjjrT <tdfC I P S 

<D/W-35 6 0 tC«®3ffr? 6 7 St>*ffi^J»? 6 6 
bfefe<0^:lfifrs-^ (S|0 (b) Icmt^^K, 7 
-XSffflS^a7 3, ^»ra^^?ffljt^M 7 

4. arf A*«ft?ffl«f«feR 7 5frH^$nrc3^^^ 

/N->->'V!?7 2^-;l/K«LTfcf, 
/\W>?7 2lC}gfi!cbfciaS|5 7 2 a tfjfSS 1 6 

(a) T-^bfcfcO^rH^-rSo *fc; 110(c) ^ 
f<i:5lc. ^V-SP6 0 0#^?^±IB§ig^« 7 
3. 7 4, 7 5JC7-T-V7 8^/rbT^-rS Crfcto 

767 RZf mj]ffi¥ 6 6 tl&%t&m 7 7, 76 

^#-r5 0 ftT> '>^< kfe±fg'7-l'-V7 8tJ;5 

^■)->-v^7 2lC±fr?,M^M-a-SCi:»C e fcD. 3^. 
^ * SrrEfiK-r S C k fr T* # 5. 
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[0 0 6 8] #3B5U*. ±m<D$iM<DBf&<Dl3;fi\ W£ 

[0069] (i) euia^i <D$m<owm\c*s^x^ a 

^^^A-)>;y^2 6^fl8U F ET 1 8£ttgPtc5S 

3&&mz-&rcW&vmw&i 3, i m±ownamt 

SCfc&RTarc&So cKOi§-&&. F ET 1 8©fi!&&gB 

tFETl 8tOKfc^l/^ijg^4 0^fe^^cD 

refill «jfB^*6fiJgj®©«fc'5fc. ±ffiF ET 1 8Sr& 
S^«2 0~2 2fcttti:#— ©n^^^l 6£LT. 

[0 0 7 0] (2) *5§B^cfe^S^J®l-r/^-rxii±jHF 
ET 1 8-^1 P SlcmZ-f. ^©flL IGBT (Insula 
ted Gate Bipolar Transistor) B P T (Bipolar Tra 
nsistor) „ ^M^W- 

fc> W««ll?.(HW^I4y-h*||?3 0) titaf 
(BMTB K W 3 1 MV-Xffif 3 2) £ 

efflWtf?*U:lB/<X'<-S«l 3 fid (H«di*ttTfflD 

ao % imut?«t«?iiies« 1 4fflj (±» 

*[Rj<«®T-C<DWW-r/WX%MS«l 3, 1 4Wlc 
[007 1] (3) ^fgSEtC&ttSfg 1 <DIHKS««±f3 

©i^^^x/^-a^gi 3»c|5g?.-r, mmnfrzttz 

[00 7 2] 

SSSS^Jffli-rsrca&oMSP-r/WXi:, c©IWffli7^ 

W»@Kk:^-r S ;Tci6©3l 2 ©&£^» i: * a * * * 
c © a * * * ^±f2*gS[HlSS tfflffim&t ic&M-r % c 

mw^'U xvtmfr % ±wmm^mm-t s as©* 

[0 0 7 3] ?LT, C<r>n^i/^<D^J|Ux/WXtcS!c 
[00 7 4] lEWf/WXOftlSSfJ; t) 
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[0 0 7 5] 2 5lc, ±Bft*t^fc«8IMIJfc©«lfc± 

[0076] sl%&^z>^w>?\^ ±m 
[0077] sfc, ±tE^i <Dtmmttm2(Dffim 

SlT'/WX^ajJfElilBS^WfflllllESO^fcgl^-rS^ 

So 

[0 0 7 8] set, ±S§WH?ra±oilD»J:«»«S 
frt>&2>-k/<U-f%:irrtEZitZ>c tick*), SS*? 

20 tl2><, 

[0 0 7 9] SfcfcSMIitt. «SKHIBS^«*ii*nfeM 

t a M0@»*Mg#j& * n/csg 2 © misafg £ £«s *. s 
©r% c©fw^wx#»2©iaRs^fc3fc«s*i 

*©^fcft*%Bim?€rSfci:t>fc, ^©fWffiJx/W 
30 X^e > af c nfc^H2©|ei^as<o«-?7 ? /WX^^ 
S^#^A£©£KibT*i*38)^#;fc3„ Sfc, MfP 
f^WX ^rSS«K©fitBtc E-T * © KS^g^^f* 

[0080] <®\c ±mmi <D®&m&£m2<r>®3&& 

±CiWW-r / WXiLT, JbSESB l © 0I8S«©««E@ 

^w-rst.o^ffl^ntf, ^©a®ss?*±iB^ i ©@ 
imi&wicmif, ±is»Jw«rT*±e* 2 ©@K»«ffl!i 

tC[pj^^m^T*M*ffiS^^JffllT r /^i'X^:E-r5c t 
[008 1] £/c s ±EW»7 s /<-fx©SWI!apfc, c© 

so [008 2] ±CJB1 ©lalKSffii:^2©ll]KSKi:© 
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e.tcffijt-e* 5 £ £ & fc, SI5q D pj£&t>BiMT^3 

[oo8 3] iEflawwfcjjBWW^wxoaMi&ap 

[0 0 8 4] ^?>JC N ±|2fW®l7vWX©i&fi&L< li 

tfet N cojafittffl#ate«i:»)ttmsnfcfflftfc«-cy 
o^T±e?^iiH E ofp»*ww , r*?wjiiii"j«wp*±iBar » 

2©@^«te»M&«f«J;5»c*-ntf, COMMbIR* 
[0B©fffl#:&8iW] 

m i ] «9ho» i <Dmm<D&m\cisvznf5.W:Wffi 
[02] ±e«s«»B»c»»sn«3*^*o— aww 

[03] ±fen*^^<OiEB0T'feSo 

[04] 03£OA-Ailiffi0t*fe5. 30 

[05] ±ea***©3***/^s>:/yrtfcffl;iW& 
*na»»so»«fSHffla"p*«. 

[06] ±ffi3***©a***/\*5>yyrtfcffl*& 

[07] (a) tt±ea***K:ffi;«&£n*F ETC 
«B50> (b) l±|e|F ET©ffllffi0, (c) t4|SJF E T 
<OIEffi0T'^5c 

[0 8 ] *&w(om 2 ©^©m^c*^ stmm 
© n * ? * <d— wsm®mmT-3b s . 

CH9] *5SBOJB3 0«il[OJB*fc*»Stl«»ttB 40 

[010] *mi<Dm4<omM<otemcisvz>n$&®. 
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3B03^.^ gU»fffifi!lS0T*^S„ 
[0 1 1 ] 0 1 OOn^i-^OWItSS. 
[012] tte»4 0SBNlO«tt(c4Blr'>Tfll?@KSt( 

[0 1.3 ] #fBW©» 5 ©$ttt©fftBfc43t*S*ai«R 

[014] ( a ) ttaMMBOfll 6 ©&»©«»£«»*« 
a*?£(D¥B0, (b) ttraa* 
5c 

[015] ( a ) tt^MOR 7 ©*Sfi©»®fCfelt « 
n^^^©TO0, (b) «|o|n^^^©)£ffi0T'* 
5» 

[01 6] (a) ~ (c) tt*5Sa©n*^*©«3ax 

[017] ^*©ttM^^ffi©F«JgP«ii©-fi»J^^^ 
«0T'feSo 

[£F^©ttt0J!] 

1 0 . 

13 /<X/<-S« (IKIOBKSO 

1 4 «?I§IB&S*£ (JB2©l!i8a«D 

1 6 3*?* 

18 F E T GWf^r/WX) 

20 V- h (Sf 2 ©^^SP«) 

2 1 PW >S«^A (HI 1 ©Jg^SBfcf) 

2 2 v~xmm&m ess i ©gram) 

2 4,38 flUME GgMttPtt) 

2 6, 7 0, 7 2 a*^£/\T>S?;/y 

2 8 *#f*f7 7 (F ET*ft) 

30 y- n«? (Mmro 

3 1 KWv*? GWtf) 
3 2 v-xssh? gibes?) 

3 6 -fe^U— £ 

4 0 "WT-xKT 

42 GUEt*tB#f£) 

4 4 jaa^-^nwrflP c»sj*j«i»*i*s) 

5 oa, 5 ob nmrnm^M aimm&ugm) 
6 0 $f*f^y (WW?*/ w ***md 

6 8 ftR&K G62©8tttt#) 

7 6,7 7 ««t&R OB 1 (DW&mt) 
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